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Chapter 1 gt 


Pharmacokinetics, Absorption Ё 
€ Distribution 


Pharmaco Kinetics 4+ Effect of body on Drug 00:03:05 
Pharmaco Dynamics — Effect of Drug on Body | 


Drug: 00:04:14. 
- Drug is a substance which is intended to be used to modify or ` 


explore the physiological function or pathological state for the | 
benefits of recipient. 


Risk benefit ratio:- 00:06:50 : 
Eg. Streptokinase:- | 
- Thrombolytic drugs like streptokinase are used in myocardial | 
infarction in which coronary artery is blocked but sometimes : 

also break normal physiological thrombus particularly in brain | 
causing cerebral hemorrhage. : 


Streptokinase cannot be used in peripheral vascular disease 


where risk is more than benefits 
00:09:31. 
Routes of Drug Administration 
єс = аы” =» 
Local Systemic 
Enteral Parenteral 
(Through Intestine) (Not through Intestine) 
у —v 
Oral Rectal 
Insectable Non-Insectable 
i) IV i) Sublingual 
i) Subcutaneous ii) Transdermal 
110) Intravascular iii) Nasal 


iv) Inhalational 


Pharmacokinetics 


00:14:00 
— aka ADME Study 
- Absorption Ree 
- Distribution 
- Metabolism 
- Excretion 
Absorption 00:14:30 


— Movement of Drug From Site of Administration To Blood 


Lipid Solubility — single most important Factor in absorption 


Lipid Soluble Drugs are Absorbed 


— FORM OF DRUG 


Но == W*OH 


Hx — H +X 


lonized Form of Drug is water soluble 
Non lonized Form of Drug is Lipid soluble 
Drug is Absorbed in Non-lonizable Form 


— Medium 


When The Medium Is Same, Then The Drug Will Cross 


Acidic Non ionized 
Non ionized 


SOLUBILITY 
Lipid Soluble 
Lipid soluble 
Water Soluble 
Water Soluble 


DRUG 
Acidic 
Basic 
Acidic 


Basic 


Basic lonized 


Acidic 


Basic lonized 


~ Acidic Drug [Aspirin] , mainly 


absorbed from stomach 
Basic Drug [Morphine] mainly 
absorbed from intestine 


But practically all drugs (even acidic drugs like aspirin) are E: p 
absorbed more from intestine as compared to stomach because: JA y | 
e Large surface area of intestine | - p? 


e Longer time drug stays in intestine 


How much a drug will cross in different media? 


Eg. Nature - Acidic 
Pka = 6.0 


f 


Lipid soluble Water soluble 


|e 80 99.9% 0.1% 

|e 40 99% 1% 

. 50 90% 10% 

le БО 50% 50% 

. 30 10% 90% 

|, 85 1% 99% 
Г 0.1% 99.9% 
je 90 0.01% 99.99% 
|e 10.0 0.001% 99.999% 


Henderson Hasselbach Equation 00:28:49 : 
= + [Non- Ionized] 

pH = рка + log N | 

Bio Availability 00:31:13 | 


ә Fraction OF Given Dose Which Reach 
Systemic Circulation — Bio Availability 


© molecules 
æ org 
Ld 
— Determines the Dose e 
High bioavailability ^ Low Dose 
Low bioavailability > High dose D ui 
Factors 00:32:10 : 
1 Absorption : 


t absorption > 1 bio availability 
{ absorption > | Bio availability 
Bio availability of drugs given by IV route is 100% 


2 First Passmetabolism / Pre systemic metabolism side 
1 First Pass metabolism > | Bio availability @ 
| First Pass metabolism > 1 Bio availability ae A 


NTG [Nitro Glycerine] 
- Hashigh First pass metabolism 
- Sub Lingual Route is Preferred 
Advantages of sublingual route 
- Fast acting — can be used in emergencies 
- NoFirst pass metabolism 
- Self administration is possible 
- After desirable action, we can spit/ingest the extra dose 


How to calculate bioavailability? 00:39:35 
To know the bioavailability of Drug A by oral route 
4 
Give drug A100 mg by IV route 


4 
Then plot a graph 


100 mg 


e Measureplasma concentration every ЗО min &plot it 
e Now same dose (100 mg) given orally Plot the same graph 


V | |‏ 1 1994 ا 


AUCiv 


. "mm" AUCo C 
Bioavailability = ems DT 
| — A 


Bioequivalence (biologically equivalent) 00:44:56 
- 2brands of same drug are compared | 


• |¢ two brands of same drug have almost similar bioavailability : 
(+207) these are called bioequivalent : 


e Most of the drugs are bioequivalent except phenytoin 


Distribution 00:00:13 : 
Factors 00:00:58 : 
1. Lipid Solubility — most important Factor : 


Lipid soluble Drugs — Higher Distribution 
Water Soluble Drugs ¬+ Lower Distribution : 
2. Plasma Protein Binding (PPB) 00:01:28 : 
^PPB > Low Distribution | 
— Acidic drugs bind to — Albumin 
¬ Basic drugs bind to — od acid Glycoprotein 
— Different drugs have different percentage of binding 


Importance ot PPB 
а Distribution: 
4 if PPB is 4, its volume of distribution (Vd) =>) 
b Duration: 
— |€ drug has + PPB Duration of action of drug 1, bcoz plasma : 
protein to which it is bound serves as storage site. : 
с Displacement interactions: 
> PPB sites on albumin & od - Acid glycoprotein are non = 
specific 
¬ Suppose if we give 100 molecules of warfarin to a person & it : 
has 99% (1) plasma protein binding, then 99 molecules аге: 


already bound to protein € only 1 mol is free which is producing : 
the action | 


Now if this person develops infection (unrelated to warfarin) & 


to treat that infection; we start sulfonamides 


¬ Sulfonamides also have high PPB & have tendency to bind at the 


same place where warfarin binds So, there would be 
competition b/w warfarin & sulfonamides for binding to same 
place. 


— This may 7 free molecules of warfarin > resulting in warfarin 


toxicity 


— This type of interaction is called as displacement interaction 


d Dialysis: 


> If a drug has t PPB; dialysis of that drug cannot be done 
¬ Bcoz proteins are not filtered during dialysis; thus the drug 


with ? PPB is retained along With plasma proteins 


e |€, drug has î PPB its filtration would be lesser. 


Dialysis € drug poisoning 00:09:34 


First A, B, C should be done (i.e maintenance of Airway patency, . 


Breathing € Circulation) 


In poisons, D — Decontamination can also be done (by giving · 


activated charcoal etc) 

For some drugs antidote can be given 

Many drugs don't have antidote, so dialysis is the option in 
those poisoning 


Dialysis is effective only if the drug stays in the plasma 


(because plasma is Filtered in dialysis) 
So, Cor the dialysis to be effective, the drug should have 
— |, volume of distribution (Vd) 


— | plasma protein binding (PDB) 
(| PPB doesn't always cause 1 Vd; sometimes there can be 


| Vd due to other factors like | tissue affinity оё that drug 
etc) 


e Drugs in which dialysis is done | TA » 
M — Methanol : 
L Lithium 
А — Aspirin 


e Drugs in which dialysis is not effective 
A — Amphetamines 
V — Verapamil 
О — Opioids € organophosphates 
| — Imipramine 
D — Digoxin 


Dialysis > Diazepam (Most of benzodiazepines) 


3 Barriers 00:15:24 · 
Circum Ventricular Organs : 
[No Blood Brain Barrier) 
CTZ{chemoreceptor Trigger Zone] 

Vomiting not caused by > Antiemetics 

Antipsychotics also have antiemetic property 


00:18:46 : 


Vd = mount given by IV 
E عد‎ I d ساس‎ Alain 
= ^"^ Plasma concentration 


Pe =“ =20mg L 
— CASE 1 ' 
Ма =e SL 
20 
Pc = 2 =10 тд L 
~ CASE 2 
100 
Vos MIOL 
Pc = =2 тај 
— CASE 3 


Vd == SOL 


— Volume of Distribution Vd « Amount of Drug in Tissues 
More Vd — more distribution 


Chloroquine 
Drug with maximum Vd D 1300L] 
Mostly distributed in Liver But site of preferred action is RBC 


Loading Dose [LD] 
- Initialhigh dose given to start the preferred action 


- LD=Vdx Target Rasa concentration 
- LD depends on Vd & Target Plasma concentration 


Maintenance Dose 
- Md=clearance x Target 


Plasma conc | 
~ MD depends on clearance ко 
& Target plasma conc. 


Bg Prepl adder 


Chapter 2 É 


Pharmacokinetics - Metabolism, Е 
Excretion & Calculations 


Elimination 
— Termination оё action of Drug > ELIMINATION 
— includes Metabolism ¢ Excretion 
¬+ elimination is different from excretion 


Metabolism 00:01:21: 
Fate оё Metabolism ۰ 
1 Active — In active 
2 Active — Active 
DIAZEPAM > OXAZEPAM 
3 Inactive => Active 
[PRODRUCJ 
LEVODOPA > DOPAMINE [Rx of 


Parkinsonism] 


00:2:40 |: 
All - ACE inhibitors (PRIL) except captopril and Lisinopril |: 
Prefer - PPIs (Prazole), Prednisone, Proguanil 

Doing - Dipivefrine 

M - Methyldopa, Minoxidil, 6- MP 

D - levoDopa 

In - irinotecan 

Clinical, = Clopidogrel, Carbimazole, cyclophosphamide 
Subsects- sulfasalazine, sulindac 


Aim OF Metabolism — To Make A isis Water Soluble (Polar) те == 
PHASE | REACTIONS Î PHASE II REACTIONS ] Ж > 
> mostly catabolic Reactions — T — ‘mostly . anabolic reactions | | 
> includes | — includes | 

- Oxidation - Glucuronide СМС Phase Reaction] | 
consugation | 
- Reduction - Glutathione conóugation 
- Hydrolysis - Acetylation 
- Cyclization | - Methylation | 
| -Deamination - Sulfate consugation | 


Purpose of Phase | — Expose the Functional Group on the drug 
Purpose of PHASE Il > makes the drug water soluble 


Waker Soluble 
Functional groups need not be exposed in some drugs 
Eg; Morphine 
00:11:20 
Enzymes 

— Divided into 

Microsomal Enzymes > inside the microsome 

Non Microsomal > out side the microsomes 


— Microsome (Endoplasmic reticulum) 
— Only Microsomal enzymes can be induced or inhibited 


сазы) 


>) et} 


CASE 2 — Along with Rifampicin [enzyme inducer] 


- Wwe ~ ame = t —> P 


FEE 3 Раа Р Э 


7 опу dese ® be incensed 7 No change vequired 


10 


ta 


CASE 3 = Along with Cimetidine Lenzyme inhibitor] 


- DME — 10м = p 7 ee | 
A 3 кыш" 3 
| 

- Drug dose fà be durensed — Мо change required | 
00:19:04 · 


Enzyme Inducers Enzyme Inhibitors 


Criseofulvin Valproate 


Rifampicin Can't Cimetidine 

Smoking Cause Ciprofloxacin 
Cell Carbamazepine Enzyme Erythromycin 
Phone Pheno Barbitone Inhibition Isoniazide 


G 
P Phenytoin K Ketoconazole 
R 
5 


— Most of anti epileptics > Enzyme Inducers | Y e з : 
except Valporate) — ШЕ : 
— Most of antimicrobials — Enzyme Inhibitors 


(except Rifampicin) 


— Theophylline (enzyme inducer) 
- Usedin bronchial asthma 


- In smokers, Theophyline is not effective because smoking is : 


enzyme inducer 


— In smokíng PAH is enzyme inducer (not Nicotine) 


Microsomal enzymes 00:22:27 : 


- Drugsmetabolised by 3A 4 


C Cyclosporine, calcium channel blockers 
T Tacrolimus 


S Statins Cisapride : 
C CATdrugs Astemizole | Cause QT prolongation in ECG : 
A Medie Terfenadine “CAT is QT (cute)” ; 


N Navirs (HIV protease inhibitors) 
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- Drugs metabolised by 2 D 6 m 


B blockers Depression Arrhythmias 
TCA (Anti ае 
SSRIs Except 
SNRIs Amiodarone 


- Drugs metabolised by 2C19 
Clopidogrel 
Activated by CYP 2 C19 
PPls are inhibitors of CYP2C19 
| 
Therefore, PPIs are avoided with clopidogrel 


- Drugs metabolised by 2C9 
{ 

Clotting (Warfarin) 

Phenytoin 


Excretion 00:00:22 


— Most of the drugs are excreted through kidney 


—› Some of the drugs are excreted through sweat (Eg: Lithium) 


Upid soluble 
org 


Glomerular Filtration 
— Lipid soluble drugs Filtered easily Water soluble drugs also 


Filtered 
> Filtration 1/« Plasma Protein binding 
—NDOFR = 125ml/min 


= 3.5 Itr/hr 
В стен adder 


= ~ 200 |tr/Day 
—>Noutput of urine > 2L/Day (99% reabsorbed) 
Tubular Reabsorpion 


— 99% of GFRis reabsorbed 


- Lipid soluble drugs reabsorbed 
- Water soluble drugs excreted 

Eg drug 8 media are same > drug absorbed : 
Drug 8 media are different > drug not absorbed 


> Acidic drug poisoning [Aspirin], Rx by NaHco3 [Forced alkaline : 
Diuresis, urine is made alkaline] | 
7 Basie drug poisoning tAmphetamin}, Rx by NACI Forced act 

Diuresis, urine is made acidic] bo i: 


| e Drugs forming salt with anions 
| Eg; Atropine sulphate К 
Bn Chor ule poda Thiopentone sodium 


_ — —— — а 


E ^ T - 
Di, 0r secretion 


+ dit pumps / transporters in proximal tubules 


> The druó,iS, secreted from blood into urine through these: 


vransportenrs 
— àajenrganic anion transporter 
Diyerganic cation transporter 
» These transporters are Saturable 
(опе drug can be transported at one time) 


Penicillin is short acting (due to rapid tubular secretion) 
Penicillin + Probenecid ¬» Long acting 


- Probenecid has higher affinity For transporters 4 Prevents 


Penicillin secretion (so, makes it long acting) 


е. 
TK p 


— Drugs enter urine via e 

- Glomerular Filtration T 

- Tubular secretion à sÈ 
—> Some of the drug can be reabsorbed by tubular reabsorption 
— Remaining part of drug is expelled in clearance 


Scenario 1: 


— |¢ 100 molecules of a drug is filtered through glomerular 
filtration and 150 molecules are expelled out in clearance 


> If clearance is more than glomerular Filtration this is due to, 
e Tubular secretion 
— Tubular reabsorption may or may not be present 


Scenario 2: 


— |€ 100 molecules of a drug are filtered through glomerular 
filtration and only 50 molecules are expelled out in clearance 


> |€ the clearance is less than the glomerular filtration this is due 

to, 

e Tubularreabsorption 
— Tubular secretion may not be present 
Some More Formulas 
Rate of Elimination [R] 

— incomplete parameter 

B. — т. ——— 
Time 


e.g. 100 mg оё drug is eliminated in 10 hrs, then R = 100/10 = 10mg/hr 
|e Ris 100 mg/hr what is the information conveyed? 


-|s the drug short or long acting? 
It is an incomplete parameter as its duration of action requires 
its concentration in plasma, hence Clearance 


E Preptadder 


Clearance [CL] 


— complete parameter РС = Plasma concentration 
(Here, CL = Total body R = Rate of elimination 
clearance) 

UV 
5 
Extraction Ratio 


Hepatic extraction ratio in relation to clearance 


Suppose 


100 molecules of drug enter the liver through the arteries; 80 
molecules of drug go out from liver via veins which. means 20 
molecules have been extracted by liver. 


Formula 00:12:53 
Extraction ratio = concentration of drug in arteries - Concentration of drug in veins 
——— ri 

Concentration of drug imthe arteries 


„е Amount of drug extracted by the organ ed 
Amount of drug entering the organ C. 


lf a drug has hepatic extraction ratio, on oral administration, liver · 
can extract large amount of drug before it reaches the systemic 
circulation, leading to poor bioavailability which is known as First : 


"ass Metabolism 


The drugs» with high First pass metabolism / High hepatic 


extraction, ratio 
„С bignocaine 
F_„ Propranolol 


T 


4 - OTN (Glyceryl tri nitrate/Nitroglycerine) 


liver 


Renal Clearance = Renal Extraction ratio x blood flow to Kidney : 
Total body clearance = Sum оё all the clearances of individual. 


organs. 


Hepatic Clearance = Hepatic Extraction Ratio x Blood Flow to 


Half Life (t, 1 g^ 
100 (5*2) 
19, Е 4 p 
50 
Lt; 
25 
1t, 
12.5 
Vt, 
6.25 
— t1/2 for most drugs is constant 
Q t1/2= 6hrs,atter1day 
— Ном much drug remains in body — 6.25% 
> Howmuch drug eliminated from body — 93.45% 
(100- remaining) 


— Dose can't be calculated 
Dosing Interval/ Frequency can be known 
— t"; ох Volume of distribution [v] 
1 
t : Clearance 
tv; =0.693xVd/CL 


Order of Kinetics 00:24:44 
Rate of elimination с (Plasma concentration)" 
First order Kinetics-Rate of elimination « plasma 
concentration 
Zero order Kinetics-Rate of elimination is constant 
Second order Kinetics-Rate of elimination « (plasma 
concentraton) 
Third order Kinetics-Rate of elimination « (plasma 
concentration)’ 


^ Fraction it содон ips 
PLAST ono D à ы 
| Ha 


a 
a 
4 
à 
4 
Ya 
4 
a 


| | 1st order | O order | 
R x PC ^| Constant 

| CL Constant x PC 

| t Constant x РС 

e ү. | И | 
R x [PC] a“ 


Masority drugs Follow First order Kinetics 
Drugs Following Zero order Kineticsare 
ег > Zero order Kinetics 

^ — WARFARIN 

fi — ALCOHOL/ASPIRIN 

f — THEOPHYLLINE 
TOLBUTAMIDE 
|^. A PHENYTOIN 


| 


Reason 


=> order of Kinetics depends on Enzyme Saturation 
>If enzymes are abundant — Follow 1* order Kinetics 


¬ |€ enzymes are limiting factor — Follow Zero Order Kinetics : 
(Saturation Kinetics] 


> Drug Following zero order kinetics must be 


given carefully to : 
avoid its overdose 3 


Dose dependent action of Aspirin 
1 Antiplatelet action (Low dose is required) 
2 Fever 
3 Pain 
4 Inflammation (Highest dose is required) 


If aspirin is used for anti-inflammatory action-it follows zero 
order Kinetics and when concentration decreases, it will follow 
First order Kinetics. 


So, Zero order Kinetics is also Known as Pseudo-Zero order 
kinetics/ Non-Linear Kinetics. 


Chapter 3 es 
Pharmacodynamics mc 
Effect of drug on the body 00:00:15 


APFINLTY INTRINSIC 
чу STOTT 
ORUG RECEPTOR. ACTION 


Affinity > ability of a drug to bind to a receptor 


Intrinsic Activity ^ — ability of a drug to produce action after 
binding to receptor 


Thus, a drug can't produce action if it can't bind tóa receptor 


Classification of Drugs Based on Intrinsic дс Ву 00:02:33 
Agonist > Maximum intrinsic. activity [+1] 
Partial Agonist  — Submaximum intrinsic activity LO to +1] 
Inverse Agonist > Opposite action to agonist [-vel 


Antagonist — No.action [o] but interfere with action 
of other drugs 
[a 1C 
о 8 9 = f 
ооа RECEPTOR f ACTION 
Signal tranduction 
Mechanism 


“When a drug binds to receptor 
{ 
а signal is generated 
" 
This signal is transduced (converted) into the action 


Receptors decides on what action is to be taken 
The drug determines how much action will occur 


Classification of Receptors Based on Signal Transduction Mechanism E" 
00:06:03 R 
1 lonotropic Receptor 00:07:4 _ КАМ 
8 


э lonised substances being polar (water soluble) can't cross 
the membrane, therefore for the movement of ion in the 
cell, special gates are present known as ion channels. 

э The receptors present on these gates are known as 
ionotropic receptors. 

— Normally these gates are closed 

э Ca^,Na' > extracullar ions. 

K — intracellular ions 

— When gate (ion channels) open, the ions will move from high 
concentration to low concentration. 

— Thus, when channel opens 


P. 


ES 
P al ™ 
~ 


ye B “а 
Ca “will enter K` goes ообо? the cell 


™ 


— Drug binds to Receptor 
{ 
Gates open 
{ 
lons move 


{ 
Action is achieved according to movement of ions 


— Fastest acting receptors ionotropic 
—› ма? Z4 ps tors 
on Channels 
=> GABAA receptor єз 
— NMDA receptors 
— 5 HT; receptors 
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BE ROUTINE S, 
= 
2 Enzymatic Receptors 00:11:04 tds 
du 
و‎ Enzymatic Receptor 


— мА 
/ has M 


Extracallular end Intracellular end 


" i 
Drug binding Has enzyme 
domain 


Drug binds outside and enzyme is activated inside and action is 
produced 


—> aKa TYROSINE KINASE RECEPTORS 


(mostly associated enzyme is Tyrosine Kinase] 


DAUG Binding ste 


ENTYmMe RECEPTOR 


| Enzyme 
— Examples 
e Cytokines 
P Prolactin 
e | | Insulin 
G Growthhormone 
3 Types 


| Intrinsic tyrosine Kinase activity 
- Whenever drug binds outside 
- Tyrosine Kinase enzyme gets activated inside 
- E.g. Insullin receptor 

22 Nolntrinsic tyrosine kinase activity 


- Receptor will work through tyrosine kinase, but itself does 
not possess this activity 


- Some proteins present on Enzyme, which recruit tyrosine. 
Kinase from the cytoplasm 8 activate the tyrosine activity - 
- Receptor itself does not possess enzyme activity 
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Eg: ЕЕ 


i) SAK - STAT (SAK recruits STAT that will result in enzymatic A 
activity) __ АА 
ii) Prolactin, Growth hormone iii) Cytokines 


3 Cuanylate Cyclase 


- Whenever drug binds outside, guanylate cyclase gets 
activated inside and generates cGMP. 


- Substances which act through Guanylate cyclase are ANP, 
BNP, CNP (Natriuretic peptides) 


3. G-PROTEIN COUPLED RECEPTORS [GPCR] 00:13:15 
— Also k/aheptahelical/ Serpentine/ Metabotropic Receptors 
— Near these Receptors, a protein is present k/a G-protein 


—> Drug binds the Receptor from outside 


4 
Receptor is activated 


4 
Receptor activates the G-protein 


i 
G-protein breaks into two 


CAMP 
ca? 
Ton channel 


But relaxes 
most other places 


Stimulates the 
heart 
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Adrenaline 


4 
ач ог B receptor 


Adrenal ne 


l 
att On o receptor 


| 


GHmulokes G protein 


6Hmolokes G protein 


l 


Active Component 
^ CAMP 
¬ THR 
^  Bronchodilot 


l 


Active Component 
7 са?" 


— vasoconshick™ 


i 
Acts on M; Receptors 
4 
G-protein stimulated 
4 
G-protein breaks intà 2 components 
H 
Active component opens the ion channels 
i 
K* goes out of the cell 
i 
Hyperpolarisation of cell 
Y 
Bradycardia 
(Thus, Ach {ses HR) 
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G Protein 
G stands For GDPIGTP binding 
protein 


Components 
a — GDP binds here in resting 


Types of G proteins 00:20:02 


Cs = Adenyl суіаѕе (+). | — ^ CAMP 
Gi > Adenyl cyclase (=), | > | CAMP 
Са — ^ Ca2+ via PIP2 pathway 
[ Phosphatidyl inositol bisphosphate (PIP2) 
4 
IP3 + DAG 
4 
^Ca2* 
(CAMP, IP3, DAG, Ca2+ are second messenger] 
Пп some books Ca2+ — 3™ messenger] 


Note:- Almost all the drugs work through GPCRs 
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4 Intracellular Receptors 00:22:56 s 
a. CYTOPLASMIC RECEPTORS he 
— d 
b. NUCLEAR RECEPTOR 
> Only Lipid soluble drugs acts 
through these receptors 


> Lipid-soluble drug enters the cel 


° $ 
4 
Binds to the receptors (cytoplasmic receptors} 
i 


Drug-receptor complex enters the nucleus 
" 


In the nucleus it binds to DNA 
i 
Affects replication, transcription 8 translation 
Similarly, 12 drug binds to nuclear receptors 
1 
Drug enters the nucleus 
i 
Binds to receptors 8 forms drug receptor complex 
Binds to DNA 
Affects replication, transcription 8 translation 


^c 


— Thus, whether a drug binds the cytoplasmic receptors or the 
nuclear receptors, it will Finally work through DNA (nuclear 
mechanism) 


—> Slowest acting receptors 
¬ commonly named as Nuclear Receptors Super family 


Cqtopla£miC Receptors 


C > CorHcoSteroids 
Gluco 

Mineralo 
D э Vit D 


IF Qn is about nuclear receptor superfamily, CD, PSVT is included 
but if Qn is ONLY about nuclear receptors -ONLY PSVT is included 


Dose Response Curve [DRC] 00:27:50 


— HYPERBOLA SHAPE 
(With increase in dose, Response increases, after sometime 
becomes maximum and will not increase further) 


Hy perbola 


Log Dose Response Curve [Log DRC] at 
— S shaped cuve [SIGMOID CURVE] u ۶ ال‎ 
> Clinically more useful than DRC І 


* 3important parameters obtained from log DRC: 


— 


Midrange of curve determines 


p 


| 
d . the most ideal dosage of the 
E | drug. From this the following аге 

‚0 | derived 

s | erive | 4 

log о > 
POTENCY 0032:06 : 

— related to dose 


— To produce a similar responsevif a’drug is required in lesser 
dose, it is more potent 


e.g. Arequires 10 mg 

Brequires 5 mg 

B > A (potency) 
— left sidedicurve is more potent (A) 
— Right sided curve is less potent (B) 


B A 


»2 


D >‏ وما 
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Bremer 00:33:50 =. 
relates to maximum effect of G = 
drugregardless of dose К i A 


> Cis more efficacious 


D is less efficacious: 


D >‏ وما 


> Clinically Еееісасу is more important than potency with 
respect to Rx 


Log D ——‏ م 


From the above graph:- 
C + Most efficacious (Highest curve) 
D- — Least efficacious (Lowest curve) 
D Most potent (most left) 
B — Least potent (most right) 


Ques: BP 


160 mm Hg 
l To be reduced to 


120 mm Hg 


More 
efficacious 


Drug B will be chosen since it is more efficient 


Note:- 


Effectiveness 


__Ейосу 


| conditions — Under dinicd conditions 
— Under controlled conditions э Опіюдіу more reevant 


| — Max" response in ided ч Response in actud conditions 


| — Drugs in generd > Drugin one partiodar 
| (|. мамаа | 


SLOPE 

— Slope related to SAFETY 

— Drug with less slope is more safer 
Drug with deep slope is less Sater m 


ч . 
ж. , г а AN (» y 
а € 
are рге: | 
" А Lose, qp. 2 die 
Б = CAP Pm uS Р; ч thes ч 
А - Р д н do ee ni 
- C Ais Га $ 
D w, ч md 
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00:37:37 - 


Quantal DRC 00:41:22 


- For All or none phenomenon _. On Y axis grade of response 
cannot be plotted. 


- Percentage of sub3ects responding are kept on Y-axis 


96 of Subjects 


togo —- 


i) If 50% respond to a particular dose — Then it is called ED. 
(Median Effective dose) 

i) If 50% of animals die after receiving a particular dose — it is 
median lethal dose (LD.,). 


• LD./ED., = Therapeutic index 
e Therapeutic index is margin of the Safety of drug 
e 12 t Therapeutic index - drugis safe 
e |¢ | Therapeutic index – drug is unsafe 
(Trick:- TILE) 


ivi 


Therapeutic Drug Monitoring [TDM] 
CASE1 — AIM — reduce BP from 160 — 120 mm Hg, 
Prescribed drug A 9 10 mg For 1 Week 
Check BP after 1 week, change the dose accordingly 


00:00:14 


CASE 2 — Epilepsy Patient, 
Presccribed DRUG B @ 100 mg, then 
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— required plasma concentration — 10-20 pg/L 
Check plasma concentration $ change the dose accordingly 
+ not used commonly 
— Criteria To Use TDM 
1 Response Can't Measurable 
2 Low Therapeutic Index Drugs 
3 Inconsistent Pharmacokinetics of Drugs 
Important Point About TDM 3 
—› The dose and plasma concentration graph need not be linear : 
because if the plasma concentration is increasing, the dose’ 


can be reduced and therapeutic Drug monitoring is mot: 

essential. 3 

— The graph between Response and plasma concentration should : 

be Linear, because response does not increase in | 

correspondence to increasing plasma concentration then : 

there is no use of measuring plasma concentration : 

> TDM is not indicated for drugs which are'activated in the body | 

like pro-drugs | 

> TDM is used for measuring the compliance in case of long-term | 
medications like anti- aminoglycosides & epileptic drugs. 

> TDM done For 


00:12:42: 
A Aminoglycosides | 
Drug . Digoxin 
Possessing Ag Phenytoin [most anti epileptic drugs] 
Low X Lithium 
Therapeutic — Tricyclic Anti Dispressants [TCA] 
Index > Immuno Suppesant Drugs 
— Cyclosporine 
— Tacrolimus ' 
Pharmaco Genetics 00:00:31 | 
1 C-6PD Deficiency 00:01:37 | 
— G-6PD protects RBC «© < 
From Free radical insury 
e Primaquine « = 


• Sulfonamides Hernolusic 


e Nitrofurantoin 


e Furazolidone 


2 Acetylation 00:04:35 
> enzyme —— NATIN Acetyl Transferase] 
+ FAST acetylatorof INH _. no response 
SLOW acetylator of INH — Peripheral neuropathy 
—-S و‎ Sulfonamide [Dapsone] 
H — Hydralazine 
| — INH 
P — Procainamide 
— Ship Drugs can cause SLE also | 
3 Schlnduced Apnea 00:09229, 


Sch [Succinyl Choline] 

— Muscle relaxant 

— Shortest acting [<5 min] 

-  d/t Pseudocholinesterase 
— used For Endotracheal intubation 
ATYPICAL PSEUDOCHOLINESTERASE 

— metabolizes Sch in ЗО minutes or longer 
— causes prolonged Apnea 


Clinical Trials — Testing of Drug in humans 00:00:18 : 
Phasel 00:01:47 
— done in Healthy People 
— We can't do efficacy Testing 
— MTD [maximum tolerable dose] can be Found 
_, Phaselcan also be done in Patients For Toxic drugs 
Phasell 00:05:40 
—.donein patients [20-200 numbers] 
—, Indicator of Efficacy [1° time efficacy is Known] 
Phase Ill 00:06:56 


— done in patients [upto 5000] 
_, Multicentric trials done [covers different genetic make ир] 


`, Efficacy Confirmation can be Known 


e 


e 


4 


“Жы” 
/ i ^ 
Е Vv. : ёч 


p 


Bl Preptadder 


| o 

Phase V 00:10:08 3 p н 
_› Post marketing study done [max no. of patients tested) | BT » 
_, Rare Side Effects can be studied ! 


— Chronic Side Effect can be studied 


FDA Applications 
INDA —Investigational New Drug Applications 
— Applied before starting clinical trails 
NDA — New Drug Application 
— Applied before marketing the drug 


Detailed Information About Clinical Trials 00:14:03 | 
Licensing authority 
— Authority to give approval for anew drug in USA = US - FDA 


— Authority to give approval for a new drug in India = CDSCO: 
(Central Drug Standard Control Organization), headed by: 
DCGI (Drug controller General of India) : 


> Controlling authority for Animal studies/Pre-clinical: 
studies-CPCSEA (Committee for the Purpose of control &: 
Supervision of Experiments on Animals) ! 


+ Guidelines for Clinica! trials on Humans - ССР (Good Clincal: 
Pratice) Guidelines | 


Phases of clurtical trials 


— Phase! - Maximum tolerable dose can be found 
— Phase ll 


ea‘ ll, = Proof of Concept study 
є ll, = Dose - Ranging study 
— Phase lll - Pivotal clinical trials 
— PhaselV - Post Marketing studies 


— Phase О 


00:21:14 | 
• Micro-dosing study | 


• Maximum amount of drug given is 100ра or (1/100)th of: 
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Human Equivalent Dose 
e Radiolabeled substances are added with this sub : 
therapeutic dose to know the Pharmacokinetics of the drug ` 
• 1615 поб mandatory 


Control Blinding 00:25:42 | 
— Drug group - Newly developed drug will be given 
— Control group 
e Placebo given 
e ForLife-threatening diseases-Standard drug given 
e Placebo effect is mostly due to release of endorphins 
— Blinding – To keep drug or control group or both, unaware оё the: 
treatment : 
e Single blind study 
- Only the subsect (Patient) is unaware of the treatment 
- Done in Phase ll 
e Double blind study 
- Both the investigator & the subSect are unaware of the: 
treatment | 
- Eliminate Investigator bias (considered as the best study) : 
- Done in Phase lll | 


Pharmacovigilance | 
- |t is the study of detection, assessment, understanding 8: 

prevention of adverse effects of drugs : 
- Adverse event (AE) - includes anything adverse happening to the: 
person while on drug therapy | 
Adverse drug reaction (ADR)- out of adverse events, adverse: 
reactions caused by drugs are included. 


Detection 
- Detect all the adverse events happened 


Assessment : 
- Assess adverse reactions caused by drugs out of all adverse 


events 
- AllADRare AE but all AE are not ADRs 


- < ERE ETS PMT b v i 


вещ 


e 
- DEchallenge8& Rechallenge method can be used 


- Severity of ADR is also assessed : у Y 
; | — £X 
Understanding 


- Postulate a mechanism for the cause of adverse reaction by the | 
given drug l 


Prevention 


- Proper advice to avoid the adverse event from happening 


National pharmacovigilance program of India (NPVPI) 
ADR monitoring centers (AMC) 
- Uses a software known as vigiflow 


- It collects all the adverse drug reactions reported and send them | 
to National coordinating center 


National coordinating center (NCC) 

- Itislndian pharmacopoeia commission (IPC) 

- Located in Ghaziabad (UP) 

- From here the data is sent to Uppsala monitoring center 
Uppsala monitoring center (UMC) 

- Located in Uppsala, Sweden 


- Collects data from all over the world & analyses it - report it to: 
FDA 


Food drug administron (FDA) 


- May issue: black box warning or even withdrawal of drug from: 
market 


- Materiovigilance - program for medical devices 
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Types oF drug antagonism 


Physical - physical presence of drug stops the action of other 
[charcoal] 

Chemical - chemical reaction stops the action [Antacids] 
Physiological 


Pharmacological 
Physiological Antagonists 
- Acton different receptors 8 produce opposite effects 
- Histamine adrenaline 

l | 
HIR Beta 2R 

l l 

Broncho constriction | Bronchodilation 

- Histamine is physiological antagonist of adrenaline 
Pharmacological Antagonists 
- Actsonsamereceptors to produce opposite effect 


- Adrenaline Atenolol 
© l- 
В.К В.К 
Tachycardia Bradycardia 


Atenolol is pharmacological antagonist of adrenaline 


Combined effect of drugs | E e 

1. Addition /summation -2+2=4 | i 
2. Synergism - 2+2=10 B 
3. Potentiation -2+0=5 

4, Antagonism -2+2‹4 


Addition / summation - individual effects of 2 drugs, simply added 


Synergism 

- Cotrimaxozole -sulphamethoxazole + Trimethoprim 
[bactericidal] [bacteriostatic] [bacteriostatic] 

Potentiation 


- Levodopa + carbidopa linactive]- efficacy of levodopa increases | 
Antagonism - combined effect of two drugs will be lesser 


Drugs with peculiar names: 
Orphan drugs - 
- These are drugs for which the expenditure done for the | 
development of the drug is unlikely Go be recovered from sale of | 
the drug 
- Includes drugs which are used for rare diseases 


- Also includes drugs for relatively common disease in third world | 
countries with less paying capacity 


Essentiai drugs 


- These are drugs that cater to priority health care needs of a: 
population ; 


- These drugsishould be 
© Always available 
o In adequate quantity 
a) With assured quality 
- Mostly available as single compound 
Me-too drugs 
- Include drugs that has similar mechanism of action (similar | 
pharmacodynamics) & minor pharmacokinetics differences 
- Examples 
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Enalapril 
, Ramipril 
o Captopril 
o Lisinopril 
Spurious drugs - 
Include drugs that are manufactured, concealing the true 


identity of the product and made to resemble another drug 
(especially some popular brand) 


Misbranded drugs- 


Includes drugs that have false or misleading information on the 


drug label 
Contaminated drugs - 
Includes drugs that contain unhygienic or filthy matter 
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Chapter 4 : ke 
Practical's in general 
pharmacology 


- Druglabel 

- Drugadvertisement 

1. Druglabel 
Name 
- Genericname (Aspirin) - must be present on drug label 
- Brandname (ecosprin) 


- Chemicalname (acetylsalicylic acid) 


Abbreviations 

- IP- Indian pharmacopoeia 

- BP-British pharmacopoeia 

- USP -United states pharmacopoeia 

- BNF- British National formulary 

ОТС (over the counter) drugs - Do not/require prescription. 


- Schedule Н drugs require prescription from a registered medical: 
practitioner to be given to patients. Red line seen on the drug: 
label which indicates that it should be given on prescription only. 

Expiry date (EXD) - May 2020 | 

- Expiry date indicates that the drug can be used until last day of: 
the month ) 

- Expirydate does not mean that the drug will become ineffective | 


or toxic. 1t is the time till which the drug is expected to behave: 
Similar to, as written in pharmacopoeia. ! 


Shelf life- the time between manufacturing date and expiry date. | 
Storage temperature 


- Keep frozen (freezer) at - 20-degree c 
- Keep cold (refrigerator) at 2 to 8-degree c 


- Keep cool (room temperature) at 8 to 15-degree c in US (8 to 25- | 
degree c inIndia) 
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2. Promotional drugliterature 


1. Name 


Brand name 
Generic name (must be written compulsory) 
Chemical name 


The ratio of brand name to generic name should be within a 
ratio of 3:1 and should not exceed it 


2. Details 
o Indications of drug 
o Route of administration 
o Frequency o* dosing 
o Duration of treatment 
3. Cost of therapy 
4. Adverse effects of the drug 
o Serious effects 
o Common effects 
Both should be mentioned in the drug advertisement leaflet 
5.12 some claims are made, these should be supported by 
appropriate reference 
6. Address of manufacturing company 
7. Expiry date is not required inthe advertisement leaflet 


В тес adder 


Unit: 2 AUTONOMIC NERVOUS SYSTEM 


Chapter 5 
Cholinergic Druas 


00:00:14 


PARA SYMPA - 
THETIC сурп “эте 


SYMPATHETIC 
Бүт 


PARA СУРА - 
TETU согы 


wes 


¬ Preganglionic Fibres are shorter in Sympathetic 
Preganglionic Fibres are longer in para sympathetic system 
—* Post ganglionic Fibres are longer in sympathetic system 


Post ganglionic Fibres are shorter in parasympathetic system : 


¬» Neurotransmitter secreted by all preganglionic fibres— Ach 
> Receptor present on post ganglionic fibre— Nn 


— NT secreted by the post ganglionic fibres of parasympathetic. 


— Ach 


— NT secreted by parasympathetic system is ACH — Cholinergic. 


System 


= NT secreted by post ganglionic Fibres of sympathetic system 


— NA - aKa, Adrenergic System 


- Exception, post ganglionic Fibres of sweat glands secrete 


— Ach 
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00:05:38 | ى 
Parasymathetic System А | Sympathetic System‏ 
Heart Ll +++‏ 
Others 1 |‏ 

Bronchus > Bronchoconstriction — bronchodilation _ 
GIT — Diarrhea ‹ Constipation 
Bladder — t urine outflow — | Urine outflow 
Glands — 1 secretions | — | Secretions 
Pupil — miosis | — mydriasis 
Parasympathetóc System 00:08:35 
Origin 
Cranial nerves م‎ 3, 7,9,10 
Sacral nerves — 2,3,4 


Acetyl Choline LAch] 
CMOUNE CHOLINE 
® 4 
o's 
et 
"d pa х Dagradat on 


— Slowest step uptake of choline 
| Parasympathetic activity 
1 HEMI/CHOLINIUM 
2 VESAMICOL 
3 BOTULINUM TOXIN 
Ach Esteraselnhibitor — t Рага Sympathetic activity 


4 Physostigmine 
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e 
Receptors oF ACH 00:15:18 a" | 
Nicotinic Receptor Location | Muscarinic Receptor Location | bt >, 
N. 2 Ganglia | №, ¬ Stomach 
Require optimal stimulation Ma — Bronchus 
in both hyper 8 hypo aT 
stimulation muscle weakness 
occurs | Bladder 
Glands 
Pupil | 
Parasympathomimetics 00:19:05 
Directly Acting Drugs — — | Indirectly Acting Drugs 


— directly acts on receptors — acts by 'ing'Ach (Ach Esterase # 


INDICATION 


Drug with maximum nicotinic action — Carbachol 
Cevimeline 
„ ® e Stimulate МЗ receptor especially in glands {tsecretion] 
* Used for Xerostomia [Dry mouth] in Ssogren syndrome 


ACH ESTERASE # 


Lipid Soluble cr igs Water sout 


Lipid Soluble Drugs - Uses 
1 Angle Closure Glaucoma | — by Physostigmine 
2 Atropine Poisoning 
— Atropine 
— Muscarinic receptor blocker Lm,. m... m. 
— Cross BBB 
— DOC for atropine poisoning. — Physostigmine 
3 Senile Dementia / Alzhiemer.s Dementia 
— d/t degeneration of cholingeric neurons in 
Basal Nucleus оё Meynert 


Gasol] Nucleus of 
mMeynert 


Jb 
Aqquiring & 
tolning mmo 


Treatment we 
Physostigmine —  notused LX » 
+ Peripheral action Leads to side effects 
Tacrine ^  hasonly central action 
— Wasthe DOC 
+ Disadvantages 
EE very short acting 
— hepatotoxic in some 


D : Donepezil Long Acting 
R : Rivastigmine + Non hepatotoxic 
Gobind — Galantamine DOC For Alzhiemer's 
disease 
Memantine 


^ acts by blocking NMDA receptor of glutamate 
¬ Used For Alzheimers's disease 
water Soluble Drugs 
1 Neostigmine 
2 Pyridostigmine 
3 Edrophonium 
Water Soluble Drugs - Uses 


1 Myasthenia Gravis 


Ab against NM Receptor 


! 


$ 
NM Receptors under stimulated 


| Muscle Weakness | 


^ 


Nm Receptors overstimulated 


+ 


Cholinergic Crisis 


45 


Edrophonium Test — 
» IV Edrophonium given | 
> Very short acting [<10 min] aS: 
+ |€ the condition improves for 10 min _- Myasthenia gravis 
If the condition worsens for10min — Cholinergic crisis 
Treatment 
— Neostigmine or 
Pyridostigmine 
— Pyridostigmine longer acting than neostigmine 


— Pyridostigmine & Neostigmine (both) have additional 
direct Nm receptors stimulating action (Agonist оё Nm 


receptors) 
T ACh 
Ф № Receptors @ м Receptors S m, ,M4, M3) 
1 4 
4 muscle weakness Side еве сс 


—T/t Neostigmine + Atropine 


2 Cobra Bite 

— Nm # 

— Neostigmine + Atropine. — Rx 
З Post OP Paralytic lleus — Rx by Neostigmine 
4 PostOPUrinary Retention — Rx by Neostigmine 


5 Reversal of Action of Non-Depolarizing Muscle Relaxants 

e Atracurium апа Pancuronium like drugs act by blocking N. 
receptor and they are used commonly during surgery 

e Reversal of muscle relaxation is done by increasing 
Acetylcholine and this is done by drugs like Neostigmine and 
pyridostigmine 

e Atropine should be given with neostigmine and 
pyridostigmine to stop the muscarinic side effects оё 


acetylcholine 


РЭ Prep adder 
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(us c ipm mci DS aE 64 | 


Irreversible Ach Esterase # 00:52:24 i 
Include | [А n 
Organophosphates - Malathion DFP 
Parathion Tabun 
Sarin 
Carbamates - Саграгуі 
Ргорохиг 


(Note: Endrin - is organochlorine] 


Highly Lipid Soluble -сап cross intact skin 
—1 ACH 
> MLR + — tHel 
Comax М2 R+ > HR, | BP 
МЗ R+  — Pinpoint pupil 
^Secretions 
Diarrhoea 
Urinary incontinence 
Bronchoconstriction 
IF Pinpoint pupil + AchE # Poisoning 
t Secretions+ 


— î HR, 7 BP canbe seen rarely (dl& NN RStimulation] 
Muscle weakness occurs usually Са Nm R overstimulation] 


` Causes of Pinpoint pupil 
СОР” poisoning) 
O —  Organophosphate and carbamate poisoning 
— Opioid poisoning 
7 — Pontine hemorrhage 
—  Phenol(Carbolic acid) poisoning 


Treatment 
tm Abropine 
= DOC For OP & Сагратафе poisoning 
—  byivroute, in every 5min 
Till signs of Atropinization occurs 

— |Secretions ^ — mostreliable/ specific sign ` 
— Mydriasis — most common sign : 
— HR»100 


— cannot reverse muscle weakness 
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2 AchE Reactivators 


Oximes 


Pralidoxime [PAM] 

DI Acetyl Monoxime [DAM] 
» not DOC 

— only effective in OP Poisoning 

¬ PAM acts only peripherally, DAM has both actions 


Г 


Normal 


Action of OP 


| Reversal by - 


oximes Carbamates 


— Ach binds 
to esteratic 
site 8 is 
broken 

— Reaction 
is so rapid 
that we can 
assume this 
site to be 
never 
occupied 


— Instead of 
Ach, OP binds | 
to esteratic 


site 

— Ach cannot 
bind so 
cannot be 
broken 

— Thus AChE 
has been 
inhibited 


ә ә ҸӘ — j 


— Oximes bind 4 —Carbamates 
| to anionic site ] bind to both 


and Forms | esteratic and 
| pese o did | anionic sites 
betweenOP — ies Р 
капа Oximes is | pat ей 
very strong | 2 arpamave 
ME | canna be 
removed from | | 
esteratic site || "eversed with 


—AChEis || Oximes 


reactivated 
| 
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CQ———— EDS 64 1.1 


Chapter 6 
Parasympatholytics 


Parasympatholytics 


MI —Pirenzepine 
— Telenzepine 
Note ө 
+ Аб - Contraindicated in Peptic ulcer because 


| Na ariy atta M but on МЗ causing delay in Gastric emptying 
leads to delay in healing o€ Peptic ulcer 
(МЗ receptor are also present on smooth musdes оё CIT) 


| NL Blocks Presynaptic 
| | M] - Initia Bradycardia 
| | * Blocks Postsynaptic M2 


au _ A a (Later) 
Bronchus МЗ prat Y 


* Bradycardia |lachycardia 
* AV block 


* Fast acting 
* Non selective (Blocks 1 
| | M, M2, M3) 
| PA 
* Long acting 
| < Selectively blocks Mi 
(8 МЗ 


Badder | | = Solefenacin 
| 14. - Oxybutynin 
| | +’ - Bavoxate ) | 

—! - Tolterodine * Detrusor In BHP 

| | =T - Trospium | instability * Dry 

»Ploádl - Darifenacin 


* Overactive 


—— — إإإ هه > 


| = Sodetenaciná — 
| | Darifenacin 
- Vesicoselective 
| — Trospium 
| * Has less CNS side 
effects (do not cross 
| | BEB) 
| * Primarily excreted by 
| | Kidney (CI! in Renai 


| failure) 
IU 


س 


C 


E PrepLadder 


GLANDS | M3 | — Atropine [Pre І т 


— Clyc Opyrrolate anesthetic Children] 


Medication * | Sweating 


Cilin 


A 


ACG 


А" аа чаа 
system 
Very high altitudes (Leh ladakh) — | PO2 — Hypoxia — Mountain 


In parkinsonism 
— Balance b/w Ach € DA system disturbed 
— Anticholinergics are DOC - For Drug induced Parkinsonism 


= Drugs used are 
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eee DTT) 


Te 


Е m — e 


| Poisoning О MEM | | DOC | D 
E Organophosphates # Carbamate | Atropine | | A i е 
| — Atropa Belladona [Datura | Physostigmine | 

| Early Mushroom Poisoning q Atropine | 


Mushroom poisoning 


m = | 


| Early Mushroom Poisoning | Late Mushroom poisoning | 4 

| | | 

| | | MEN | 
» Caused by - Inocybe / | > caused by - Amanita group. | 

| Clitocybe species | Of species 


ү. ECRIRE 

| > Shows symptoms similar — It is also Known as 

| to | Hallucinogenic 

| Organophosphate . Mushroom poisoning 
poisoning | — Shows symptoms similar to 


| 


Atropine poisoning 


l 
DOC - Atropine 


Atropine is C/I 
| ¬ Management is purely 
Symptomatic | 
(u.s s p Ld i 
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РЭ PrepLadder 


Chapter 7 s 
Adrenergic Druas m 


TYROSINE 


| NA in synapse 
| | Sympathetic SUM 
1 Metyrosine 
| 2 Reserpine 
З Guanethidine 


Reuptake | 


| Reuptake Inhibitor 
| 1 Sympathetic activity 
| _ КА = 

4 Cocaine 


Location | Action | Presynaptic az receptor 
Blood vessels | Vasoconstriction s acts like brake to 
25 — bit, d sympathetic system [Main 
Eye | Mydriasis | function of аг) 
Prostatic - ; out Flew | Post Synaptic a2 receptor 


_wetna _ | ____ ^ indistinguishable from a1 

- Prazosin (o used Por BHP | ® 
WX] Е 

Location |. “Action | Location č 


HR, + ВР TUM Bronchodilation 
à 4 Renin Secretion | Constipation 
"Bladder | 


; Secretions 


| | Blood vessels |Vasodlation | 
| | Skeletal muscle Tremors 
| | spinde  - | 


Lo [Liver Н [г Blood Suga 


- Acts on Adipose tissue — causes Lipolysis 


Effect on blood vessels „ == 
и» Vasoconstrictior G 2 
В.» Vasodilatior VA A 
— Effect depends on predominance of type of receptor 
— Heart 8 Muscles > 82 > a1 — vasodilation 
— Skin, Internal organs — a1» p2 — vasoconstriction 


In hypoglycemia 
Warning Symptoms — dit sympathetic system stimulation 


| p1 p2 Ach 

| 1 | | 
Tachycardia Tremors Sweating 
Palpitations 


— Have to take Sugar 
— 12 sugar is not taken, even then 


p, — Liver 
Ф Gluconeogenesis 
® Clycogenolysis | 
© Glycogenesis | 
l | 
| 
| 


t Sugar 


| 
Reversal of hypoglycemia 


— p Blockers cause (in diabetic patients) 
1 masking of warning symptoms 
2 noreversalof hypoglycemia 
p blockers are contraindicated in diabetic patients 
Sweating is only reliable symptom of hypoglycemia in diabetics 
on p Blocker medication 
Sympathomimetic Drugs 00:22:20 
— Directly Acting Drugs 
>, Indirectly Acting Drugs 
Indirectly Acting Drugs 
A Reuptake Inhibitors 
— COCAINE 


— TCA 


e 
B Drugs acting by displacement E Е 3 
» Tyramine - acts by displacement of nor adrenaline (indirect ۶ i 5 
effect only) Masor Source of tyramine is Cheese. 
» Ephedrine Mixed effect 
‚ Pseudo ephedrine (both direct and a57 /а) 
» Amphetamine indirect effects) P n 
>» All these drugs show tachyphylaxis (Rapid development of 
tolerance) 


:Use of ephedrine and pseudo ephedrine - Nasal 
decongestant 


» Amphetamines can cross blood brain barrier and, 


• Reduces sleep Used for Narcolepsy (DOC is 
modafFinil) 
e Increases attention span Used For ADHD (DOC is 
methylphenidate) 
Directly Acting Drugs 00:30:18 


Catecholamines 


OH 


©) он Catechol — Di Hydroxy Benzene 
О 


COMT — catechol ortho methyl transferase recognize 
catecholamine 


К abundant in CIT not effective Orally 


lamines 
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Dopamine 


Actson 


DIR @ «2yg/Kg/min —. Bloodvessels — vasodilation 
(max in Renal BV) 

PIR @ 2-10pg/Kg/min — Heart 

18 @ »10yg/Kg/min — vasoconstriction 
Uses 

1 CHF 

2 Shock + Oliguria [DOC] 
Drug with Dopa in their name acts on D1 ®, others do not 
Dobutamine 

— do not act on D1receptors 

— mainly acts on p1receptors 

— used For Che 
Fenoldapam 

— Stimulate only D1 Receptors 


— used in Hypertensive emergencies 


— Blood vessels contain Baroreceptors 
Mainly sense MBP [DBP] 
MBP = DBP + 1/3 PP 
tDBP —+BR — PSS — |, HR 
| DBP — + BR — SS — T HR 
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> — pueris nena sc ct ag cm REPRE 4 


EE SJ ar 


NA Effect on HR Е 


Ge 
1 In \ person | | [д 1 
2 Inaperson with transplanted heart — * [no indirect action] | < 
Uses 
Isoprenaline — pi > CHF 
52 > Asthma 
NA > al — Shock 
p1 و‎ CHF 
Adrenaline 
+018 2 — 1 Anaphylactic Shock 
» Doc 
+ Route چ‎ im> SC 
> Conc E 1:1000 


1 gm in 1000 ml soluction 
Dose — O.5mlo£1:1000 cocentration 


— 10 do not improve, repeat the dose with in 10 min 
— |€ still not responded, 


IV Adrenaline £1: 10,000] 

2 Cardiac Arrest 00:56:50 ` 
BLS : 
|,noóresponse 
ly Adrenaline 

- 110000 

=~ Central veins [Jugular veins] are preferred 
Next preferredroute — Intraosseous 
Still next preferred route و‎ Endotracheal 


Vaso Motor Reversal of Dale 
Adrenaline 
Strong Sensitive 
ula2 (1 p2 


* 


VC VD 
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Bip! ASIC Mo sponse 


When Adrenaline given iv at high doses 459 
At First BP increases [dlt («1> (2) Stimulation] ^ 
Then BP will decrease [dit P2 Stimulation] 
When Adrenaline given iV at high dose with «1 blocker N 
Exaggerated Fall o€ BP occurs 
> Vasomotor Reversal of Dale 00:01:36 
In Pheochromocytoma 
l 
tt adrenaline 
| 
t BP 
|¢ Rx by a blocker, then vasomotor reversal of Dale occurs & death 
can occur. 
a blockers are C/l in patients of Adrenaline producing 
Pheochromocytoma 
Status of Drugs in Pheochromocytoma 
Tumor podang  |a*dce — d *dre ap 
| Adrendine | a Nd | у 
Nramde UN а 
01:13:16 


Non Catecholamines 


ıÛ (4006060600090 


Chapter 8 a 
Anti Adrenergic Drugs 


Sympatholytic Drugs 00:00:20 
a Blockers 00:00:50 
a, + a, Blockers 
a, Blockers 
a, Blockers > Yohimbine [no clinical use] 


— Selective 8 non Selective ** used for HTN € 
9t 
мА 


— Non Selective с # can cause severe tachycardia 


Non selective a * used Cor severe HTN a so А 
› 
Selective a * used for mild to moderate HTN e 


Non Selective « blockers 00:05:27 


Irreversible | Reversible 


|Phenoxy benzamine | | Phentolamine 
| Tolazoline 
| Uses | jUses | 
| Pheochromay tom a ` W Cheese Reaction 


| Clonidine withdrawal 


— +... 


Cheese Reaction 


Tyramine Ж Tyramine 
MAO MAO MAO MAO Inhibitors 
Breakdown Sudden severe HTN 
(Cheese Reaction) 


“DOC — Phentolamine, Tolazoline 


Clonidine Withdrawal а 
. idi E 
Clonidine | 5s Ж 
a2 agonist 
— reduces BP 


¬ Sudden stoppage after prolonged use — Rebound HTN 
- d/t upregulation of receptors 
— DOC — Phentolamine, Tolazoline 
a, Blockers 
Pra Zosin 
Tera Zosin 
Doxa Zosin 
Alfu Zosin 
Uses 
- BPH(due to «1А blockade) 


- Can be used in other conditions (due to enp Dlocking 
property)like 


e Hypertension 
• Peripheral vascular disease (PVD)like Raynaud's disease 
e Scorpion sting - D.O.C - Prazosin 
• Have beneficial effectonlipid profile 
FIRST DOSE / POSTURAL HY BO RENSION 
+ al * always started at bed time 
TYPES 


(1B 


Acts on Acts on 
Prostatic Urethra Blood vessels 
ТАМ SUI SIN BH 

, SILODOSIN 

> no postural hypotension 

a > DOC For Normotensives with BHP 


Eenign Prostatic Hyperplasia: (BHP) 


+> In BHP prostate grows both outside and inside. This causes. 
obstruction of urethral lumen leading to urinary retention. 
This is complicated by o1A receptors which gets stimulated 
due to irritation 8 results in contraction of urethra. 
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hp blocker , 


e lamsulosin - stops the Dynamic component and do not 
affect the size of urethrai.e they are only the symptoms of 


BHP but donot stop the growth of prostate. 


5 areductase inhibitors: 


e Finasteride - stops the conversion of Testosterone to DHT 
which control/stops the growth of Prostate in BHP (Static 


Component) 
p Blockers 


В, + p; * [Non selective) 


p,* 


В,# — 


00:24:55 


1" Generation p # 
2" Generation p # 


Butoxamine [No Clinical Significance] 


— Bothused For cardiac indications 
— Non Selective p * have both cardiac 8 non cardiac indications 
Selective p * have only cardiac indications 


1 £,*or Cardio Selective or 2" Generation В # 00:29:55 
New — Nebivolol 
Beta — Betaxolol 
Blockers — Bisoprolol 
Act — Acebutolol 


Exclusively — 


At — 
Myo = 
Cardium — 


Esmolol [Shortest acting p #, 
degraded by pseudocholinesterase] 
Atenolol 

Metoprolol 

Celiprolol 


— These are relatively safe in Asthma, PVD 8 DM 


i LUE у; i wn b. d ый Е 
—co—————— — A-— «| ——— <- - = - 


2 Intrinsic Sympathomimetic Activity [ISA] / Partial Agonists 


00:33:05 | А 

© ^ © ^ © ^ © ~ ГА yz 
Q ë 9 » Q o Q e 
3: 3: 3 3: 
€ : HE: Hai €: 
4: Ee E a: 
9 e S v о LEE 
3: 3 > я E 
9 © я o ў c я s 


F 
a 


A. Normal phenomenon 

1 ®stimulation — HR=10 

10 @stimulation —  HR=10x10 =100 

B. f blocker usage in normal person 

p BLOCKER BLOCKS 20 % OF ® — HR=10X8 = 80 
C. pblockerusage ina $ blocker sensitive person 
— pblocker blocks 80% of R — НЕ = 10x27 20 
— Severe bradycardia manifests 


— So, sensitivity should be checked with HR monitoring in p 
blocker prescribed patients : 


ln these patients, partial agonists are useful 
less chances of causing Severe brady cardia [Safer drug] 
— but less efficacious 

Contain > Celiprolol 

Partial * Pindolol 

Agonist . — Alprenolol 

Activity... > Acebutolol 


$ Membrane Stablizing / Na+ Channel * / Local Anesthetic: 
Property 00:39:26 | 
^ indicated in Arrhythmias 
— not indicated in Glaucoma 
— cornea is protected by corneal reflex [Protective Reflex] 
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Insury / Insult 


+ 


Stimulation of sensory n. of Trigeminal nerve 
Facial п. stimulated 
Contraction of orbicularis oculi 
i 
Eye closure 
[Corneal Reflex] 
— Corneal reflex is masked with these drugs 


— Drugs 
Possess — Propanolol [maximum] 
Membrane stablising or — Metoprolol 
Local — Labetalol 
Anaesthetic و‎ Acebutolol 
Property — Pindolol 

4 Water Solubility: 00:45:21 

— Water soluble beta blockers cannot cross blood brain 

barrier. 


— No CNS side effects like delirium, nightmares 
-, But these beta blockers are contraindicated in Renal 


failure. 
Water soluble beta blockers: 
A а Atenolol 
N _ Nadolol (Longest acting beta blocker) 
S - Sotalol 
Note: 


Esmolol is lipid soluble beta blocker. It is Extremely short acting 
Beta blocker («5 mins) because it is metabolized by 
Pseudocholinesterase like Succinylcholine. 
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e 
5 3"Generation Beta-Blockers 00:48:05 5 


- Any ßB# which possess additional vasodilatory property f А 
| Additiond Property | Drugs — Speddponts Î Ф: 
a blockade Labetaiol Carvedilol possess additional 
| | Carvedîol | Antioxidant: properties 
NO release Nebivolol 
| Nipradilai 
| Ca channel Bocade | Carvediió 
K Channel Opening —  Tiisolol 
B; agonism | Cefiprolol it increases HDL (Beta 
blocker usually decrease HDU | 
Uses of р Blockers 00:53:08 : 
B, * uses | 
1 HTN 
2 Classical Angina [С/\ in Variant angina] 
3 MI 
4 Chronic CHF [C/I in acute CHF] 
5  Arrhythima 
p, * uses 
1 Glaucoma 
2 Anxiety 
3 Migraine 
4 Essential tremors 


5  Thyrotoxicosis 
Adverse Efe / CA 


01 e 
1 Rate — Bradycardia 
Sicksinus syndrome 
2 | conduction E AV Block 
3  |Contractility چ‎ Acute CHF 
(3 А 
1 Asthma 
2 Peripheral vascular Disease 
3 DM 
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6 # contraindicated in 00:55:55 
A — Asthma 
B > Block [AV] 
C —  CHF[(Acute] 


D — DM 
Active & Passive Mydriasis 
Effect of Drugs on Eye 
— Contraction of sphincter pupillae — Active miosis 
Contraction of Dilator pupillae — Active mydriasis 


Relative overactivity of dilator pupillae — Passive mydriasis 
— Active miosis — caused by cholinergic drugs 
¬ Active mydriasis — caused by x, agonists 
— Passive mydriasis — caused by Anticholinergic drugs 
Glaucoma 

— МОР 

| Aqueous humor production 

| Aqueous humor drainage 
— Aqueous Humor produced by cilliary blood vessels 
> 01 > Vasoconstriction 

— Adrenaline 


Stimulate od receptors 
Dipivefrine 
ES Apraclonidine 
Stimulate post synaptic «2 
receptors 


Brimonidine 
ЭВ, %  Vasodilation B, * canbe used 


t Aqueous outflow 


$I . 

Г Troia outflow HL s 
= Mar pathway | PCF 2x | Latanoprost 
> Drugs > Motics (Pilocarpine) | _ por tor POAC 
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Adverse Effects ۶ i » 
» Miotics 
e Cataract 


e Stenosis of NLD 
e Spasm of Accommodation 
> РСЕ, analogues (Latanoprost) 

e Pigmentation of Iris (Heterochromia lridis) 
e Growth of eyelashes (Hypertrichosis) 
e Fluid in macula (Macular edema) 

— Apracionidine 
e Lidretraction 

> Brimonidine 
e Causes Brain suppression (Leads to Apnea) 
e Chin children < 2yrs 

> Epinephrine (Adrenaline) 


e It is metabolized to form Adrenochrome - Causes Black 
Pigmentation of Consunctiva 
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Chapter 9 


Bladder Pharmacology & 
Rabbit Experiments 


Bladder Pharmacology 


Urinary Incontinence: 
It may be of 3 types: 
e Urgeincontinence 
e Stressincontinence 
e Overflow incontinence 


Urge to urinate comes 

at lesser urine volume in 
the bladder 

- Patient not able to 

control urine outflow 


Makes - Mirabegron (63°) 
BlaDAR - Dari&enacin 
Solet enacin 
Oxybut yrin 
Flavoxate 
Fesoterodine 
Tolterodine 
Trospium 


МЗ” 
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* 2 «рер» — 2000000000000 | : 


Rabbit Experiments 


- 

; А rm 

Effects of Drugs on rabbit eye experiment:- (gss 

e Scientific name :Oryctalagus cuniculus Vi 

e Average weight of rabbit - 2-2.5kg 

Drug group Example Pupil Light Corneal 
reflex reflex | 
Parasympathomimetic Pilocarpine Miosis Present Present 
+ + +> —— —4- — = : 
Parasympatholytics Atropine Mydriasis Absent “Present 


| | 
Sympatho mimetics ^ Adrenaline Mydriasis Present; Present 


| 
| 4 4 +- 4 => 
Local Anesthetics Lignocaine No Present) Absent | 
| 
| 
1 


change 


— 


In exam: look at corneal Reflex step 1) 
(-) (*) 


Local Anesthetic Look at light reflex (step 2) 


(-) | | (+) 


Para Sympatho lytic drug 


look at the size of the pupil 
(step.3) \ 
Miosis mydriasis 
: l 


Para sympathomimetic Drug Sympathomimetic drug 


Effect of Dru js On rabbit ileum experiment E 


Stimulant - Para sympathomimetic -g 
Сас\2 i A = 
Вас!\2 

Depressant= Sympathomimetic 
Kel 
Papaverine 


— Unknown Drug is parasympathomimetic like Ach. It stimulates the 
ileum and its effects is abolished by atropine. 


V Unknown Aropme 
Orug 


> 


Orug 


— Unknown Drug is directly acting stimulant like (Cacl)or Bacl.) as it 
is stimulant effect is not terminated by atropine 


fX 
Unknown atrogine 
ii „рона 

Org 


— Unknown Drug is sympathomimetic (like adrenaline) it relaxes 
ileum and its depressant effect is abolished by beta blockers. 


we, emm 


— Unknown drug is directly acting relaxant (like Kcl or papverine) as 
its depressant races is not abolished by beta blockers 


sosh Beo + mansar ove 


AA 


У i Decrease Contractility CHF E 


X f Adverse effects 


I f Contan- Celiproio! Possess-Propranolol ` a #- Labetalol carvedilol ў 


Partadi- Pindolol Membrane- Metoprolol | NO Release- Nebivolol 
Agonist - Alprenolol Stabilising- Ca®- carvedilol 


Activity- Acebutolol Local- Labetalol B2 agonism-c | 
Anaesthetic- Acebutolol | 


| Q Prazosin 
| 2 Terazosin 


, КОЛУ А Doxazosin eee 


2 {Alpha La Т 
276 


+, 


Qoridine withdrawal . ٠ı  Phaeohromocytoma } 
Эм» س‎ 
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Unit: 3 Cardiovascular System а 


Chapter 10 
Congestive Heart Failure 


AIM 
1 | FLUID ы DIURETICS 
2 Т PUMPING = INOTROPICS 
Diuretics 00107.23 
oop Diuretics | Thiazides 
— Strong | — Weak 
— Short acting | — Long acting 
— used in CHF | — used in HTN 
COMMON SIE 
— | Næ = + Sugar 
— l К+ —› 1 | jpids 
— |H — 1 uric acid 
—› 22° 
Difference | 
— Loop looses ca2+ — | са2+ > 1 ca% 
Inotropics 00:11:30 
1 p1 Agonists 
Dopamine —› D, В, а 
Dobutamine ج‎ В, 
МА => hy Oz Bı 
Isoprenaline > Peh 
A ا‎ 
T, 
£ >» 
о © е 
x < | ~ 
degraded 


e 
2 Phosphodiesterase Inhibitors (PDEI) 00:15:13 m 
Amrinone 
Milrinone 
also acts on Blood vessels > Vasodilation 
- aKa » Inodilators 
- Inotropic DOC for right heart failure are 
inodilators 
З DICITALIS/CARDIAC CLYCOSIDES 00:19:05 
> Digitalis inhibits Na*K* Atpase 
| 
NCX Inhibition 
| 
t ca^ in cytoplasm 
| 
1 ca^ in ER 
l 
t contractivity 
e «^ 


— digitals do not 1 HR — no 1 in workload on heart 
^» Vagomimetic Effect 00:30:02 
l 
| HR 
| Conduction 
— useful in Atrial Fibrilation 
—› HR — 400-500 bpm 
— ineffective contractions — Fibrillations 
> aim of Mx —4 | ventricular rate 
Digitalis | ses conduction from 
atrium to ventricles 
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| Digoxin | Digitoxin [Withdrawn] e 
‚ mainly excreted by Kidney EP mainly metabolism by liver ( = 
| C/! Renal Failure СЛ in liver failure KAA 
Digoxin | 
¬ only inotropic drug that can be given Orally 
— A/E 00:37:00 
1 Nausea, Vomiting [mc] 
2 Arrhythmias 
Mc arrhythmia — Ventricular bigeminy 


Most specific / characteristic — NPAT with AV Block 
(Non paraoxysmal Atrial Tachycardia with 
AV Block] 
Not seen — Atrial Flutter 
Mobitz type I| heart block 
— Gynaecomastia 
— Xanthopsia / Yellow Vision 


Drugs Causing Gynaecomastia 00:41:26 
D Digoxin 
2. 
S چ‎ Spironolactone 
Ck — Climetidine / ketoconazole 
О — Oestrogens 
Digitalis Toxicity 
Factors fing Digitalis Toxicity 00:42:15 


Mx оё Digitalis Toxicity 00:48:00 
1 correct the cause 
2 Doc for Digitalis induced arrhythmias »  Lignocaine/ 
Phenytoin 
3 Digibind For Severe poisoning 


Chronic Ch€/compensated Che 00:50:30 


^ wat f£, M30 relention 


4 кі, 4н : 

Aim of Treatment 00:58:30 : 

1 | Work | 
2 | Fluid 

3 , LVH [cardiac Remodelling] | 

1 Work — VASODILATORS 00:59:33 - 


Venodilators 


\Arteriodilators | Veno + Arterio Dilators 


Na Nitroprusside 
АСЕ | 


2^ Аша — Loop Diuretics 


01:00:51 
3 _ LVH [cardiac Remodelling] 01:01:06 - 
— These drug | Mortality 
1 В Blocker 
2 ACE# 
3 Angiotensin Receptor Blockers 
4 


Aldosterone Antagonists 
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Angiotensin receptor Blockers : 


P Blockers 01:04:23 МСР 
Carvedi iol | 
Metopro lol [А A 
Bisopro lol 

Beta blockers are contra-indicated in acute CHF. 
Beta blockers are used in chronic CHF and these can 
decrease mortality by reversing LVH 


Dose of beta blocker should be gradually increased in CHF 
because high dose beta blocker may cause 
decompensation which leads to Acute Heart Failure, So 
beta blockers should be started with 1/10” of Final dose 
which is gradually increased every 2 to 3 weeks to reach 
the final dose in around 2 to 3months. 


— Most commonly used beta blocker in CHF is carvedilot 


Aldosterone Antagonisis / Potassium Spaning Diuretics 
Spironolactone E cause gynaecomastia 
Epleronone 

ACE | [Ace Inhibitors] 

— also inhibit Bradykinin metabolism [t Bradykinin] 
— S/E — Dry cough 
Angioedema 
— Drugs 
— Captopril А — Active 
— Lisinopril Metabolites C — Captopril 
—. _ Enalapril Enalaprit ae re 
hoo Ramipril — Ramiprilat ` 
_, Perindopril — Perindoprilat 
— Moexipril  — Moexiprilat " — Active Forms 
Trandolaprilat - 


| 


Y 


— Trandolapril 


[ тер эс 


ADVERSE EFFECTS ita 
С » Cough ] д 
А : Angioedema | 2, 
P Prodrugs except captopril & Lisinopril 
T - A Taste alteration [Dysgusea] 
О > Orthostatic / Postural hypotention 


(max with captopril] 

P > CA in pregnancy 

R > CA in B/L Renal Artery Stenosis 

| > СЛ in Increased K + 

L ج‎ Lower the risk of Diabetic Nephropathy 
ARBs 01:14:57“ 
— Taste alteration [Dysgusea] 
Orthostatic / Postural hypotensation 
— . Chin pregnancy 


nm VO ч 
| 


—  Cflin B/L Renal Artery stenosis 

| — . Chinlncreased K+ 

L — Lower the risk of Diabetic Nephropathy 
ARBs [Angiotensin (AT1) Receptors Blockers] 


Losartan S — Selective 
Valsartan A و‎ АТ1 
Telmisartan R }- Receptor 
Irbesartan | 

Eprosartan A Antagonists 
Candesartan N + 


— . Telmisartan 
— also Stimulates PPAR- y 
— Used to Reverse Insulin Resistance | 
Losartan 01:16:33 


— cause | in uric acid 
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New Drug: 01:21:00 = 
1. BNP (Brain Natriuretic Peptide) (s A 
cause Natriuresis (| Na+) LÀ 2, 
cause vasodilation 
BNP 
| NEP (Neprilysin / Neutral Endo Peptidase] 
Degradation 
a) Nesirtide 
not given orally, given iv 
+ . Short acting 
(c used ©ог acute cases 
2. NEP Inhibitors 
Sacubitril — Effective Orally 
Ecadotril 
3. Vasopeptidase Inhibitors 
— Inhibit both ACE 8 NEP 
— Omapatrilat 
Sampatrilat 
> St م‎ Cough, Angioedema 
4. ARNI (Angiotensin-Receptor Blocker + NEP Inhibitor) 
Valsartan (ARB) * Sacubitril (NEP inhibitor) 
5. Funny Current Blocker 
lvabradine 
о Acts by causing Brady cardia 
о Acts by blocking ©иппу current (©) in S.A node by 
blocking Na channels 
0 S/E- | in visual Acuity 
[i] Prept accor 


Cc» 
6. Vasopressin Antagonists: | 


"a Ерт mE Le ee 
Vasopressin per سم‎ 2| Vaptans | | i ; 
mE І 1 


V1 receptors on BV V2 receptors in Kidney 


| | 


Vasoconstriction Decreases urine 


- |n C.H.F, we need to reverse actions of vasopressin (i.e 
vasodilation 8 t urine output is required), so these 
receptors should be blocked — Done by Vaptans 
Vaptan-VAsoPressin Antagonist 


Conivaptan 


- Given by. І.М route 


Tolvaptan 
- Given orally 


- Approved in APKD (autosomal dominant adult 
polycystic Kidney disease) 
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Chapter 11 "е 
(6 =>) 
| _ Км 
Ischemic Heart Disease 
IHD 
Angina Pectoris 00:00:37 
| CLASSICAL / EXERTIONAL Il VARIANT 
PRINZMETAL 
VASOSPASTIC 
Classical Angina Pathology 00:01:37 


— dit atherosclerosis of small branches of coronary 
artery, Ischemia occurs 
Ischemia 
| 
t Effective Diameter of artery 


l 
No pain at N activity 


— During Exercise / Exertion; teffective diameter of 
artery not suffice for 
Compensation A Pain Occurs 
Aim of Treatment — | Work of heart 


Variant Angina Pathology 00:06:15 


— . d/t Spasm of main Coronary Artery 


—_» Раіп © rest occurs 
= œ Aim of Treatment — Dilation of Coronary artery 


| Nitrates 
I Calcium Channel Blockers 


I p Blockers 
IV Potassium Channel Openers 
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| Nitrates 00:08:10 es 
Mechansim of action: | [А > 
Nitrates 
| Metabolized by ALD (More in veins > 
arteries) 
Nitric oxide 
Stimulates 


Guanylate cyclase enzyme 
which helps in formation of 
1 CGMP 
| which activates 
Protein kinase G 
inhibits action of 
Myosin light chain kinase Phosphatase 


| 


SM Relexation — Vasodilation 


—  ALDeither present in cytoplasmor in mitochondria 


— Glyceryl Tri nitrate is activated by mitochondrial aldehyde : 
dehydrogenase while all other nitrates activated by: 
cytoplasmic aldehyde dehydrogenase. 


— MOAotNOinclassical angina - | Preload 
— MOAoftNOinvariantangina - 
arteries 


Dilation of coronary 


— Drugs 
Glyceryl Trinitrate / Nitroglycerine ССТМ№/ МТС] 
Isosorbide Dinitrate ODN] 
Isosorbide Mononitrate [IMN] 


Penta Erythrital Tetra Nitrate [PETN] 
Amyl nitrite LAN] 
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—» 


چ 


› GTN / NTG 8 IDN (Aem 
Fa 


has high 1" pass metabolism 
Sub lingual route preferred 
DOC For acute attack of angina 
IMN has minumin 1* pass metabolism 
Longest acting — PETN 
Shortest acting — AN 
Nitrate Free Period 
tolerance occur if nitrates continuously present 
to avoid tolerance, 6-8 hrs of Nitrate Free Period should 
be maintained 
Nitrates 
l 
NO Sildenafil 
l |o 


Phosphodiesterase 


CGMP ,د‎ Degraded 
| 


Vasodilation 
Nitrates should not be given with Sildenafil [Risk of Severe 
hypotension] 
Uses of Nitrates 
A - Angina 
B - Biliary colic 
C - Cyanide poisoning (Drug of choice - Hydroxocobalamin) 
D - Dil Ka Daura (M) 
E - Esophageal spasm 
F...-. Failure (CHF) 


Cyanide poisoning: 


Mechanism: 


— 


Cytochrome oxidase enzyme is involved in electron 
transport chain to produce ATP. When it binds to cyanide 
during cyanide poisoning, the energy production (ATP) 
decreases. 
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Шык в айт» amo oor momen m VENERIS 50 V1 *1 


+ Hemoglobin + Amyl nitrite (Inhalational route) 4 5 
| forms — Fi à 
Methemoglobin 


| in cyanide poisoning it forms 
Cyanmethemoglobin (Toxic Metabolite) 
Sodium thiosulphate given 
Sodium thiocyanate, is formed and exreted by kindney 
Hydroxocobalamin (vit b12) if given in cyanide poisoning, it 
binds with cyanide to Corm cyanocobalamin (vit b12) 


so one form of vitamin B 12 is converted into another, 
form. 


Hydroxocobalamin is the drug of choice / Antidote ot 


choice for cyanide poisoning which is administered:by IV 
route. 


Calcium Channel Blockers 


00:25:11 
— Calcium Channels 
— L Type — present in CVS 
— Tlype— present irf CNS 
—  L-Calcium Channel Blockers 
' Bloêd Vessels Heart Rate 
| м \ i | Direct. Indirect, Net 
Verapamil Vasodilation i ||] 1 |] 
о \ _DBP Е | | 
M» Vasodilation; || | 7 ПШ 
113 + 
21 mazem DBP 
ipycropyridines] Vasodilation; | с 1 M ~ 
Nifedipine DBP | 
Amlodipine | 
Nicardipine | 
Clevidipine | 
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DHPs „= 
PTT 
Dihydropyridines should be avoided in angina [^ HR] LÁ. > 
Fast acting calcium channel blocker | 
Nifedipine 
Can cause severe 1? HR 
Precipitate Angina 
Clevidipine 


Therfore, these drugs are not used in Angina 


Long acting drugs 
— Amlodipine and Nicardipine gradually cause vasodilation. 
Therefore, Tachycardia causing potential is very less. 
These drugs are used in Angina. 
— DOC for variant - CCB 
— Nimodipine -Cerebro-selective CCB 
l 
Used in Subarachnoid hemorrhage 
—  Clinidipine – Blocks both L - ca^ # andN - Ca^ channels 
Adverse Effects of Calcium Channel Blockers 
— Headache 
— Constipation 


— Gum hypertrophy 
lll Potassium Channel.Opener 00:33:35 
Nicorandil 
— No Releaser + K+ channel opener 
IV B BLOCKER 00:34:59 
p* 
{ 
| HR 
l 
| Work 


l 
Useful in classical angina 


ea OE EE A ^ . 


New Drugs 00:42:01 
1 Bradycardiac Agent +  \vabradine 00:42:14 
Na+ channels in SA Node 
i 
Funny current ПЁ] 
lvabradine inhibit Na+ channel [Funny current] 
+  S/E  — | Visual activity 
— . recently approved For CHF 


2 Rho Kinase Inhibitor —  Fasudil 00:42:53 
— Rho Kinase -— causes vasoconstriction 
— Rho Kinase © — "causes vasodilation 
—  FASUDIL - Used for Angina 
+ . NETARSUDIL - New Rho Kinase inhibitor 
- Approved for glaucoma 
treatment 
3 Metabolic Modulator 00:43:48 
— Glucose %100 0, — 100ATP [Other parts of Body) 


Fattylacids *2000,— 100ATP [Heart] 


—/ЕАгедиге more O2 for same energy production 
- METABOLIC MODULATION 


Fattyacids 
Drugs 


1 Trimetazidine 


2 Ranolazine 


> also acts by blocking Na+ channels along with FA 
metabolism inhibition 
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> Making heart to utilize - 
glucose Instead of - 


Mayocardial Infarction (MI) 00:47:40 
^ Angina » Myocardial Ischemia [Reversible] 
MI , Myocardial Infarction [irreversible] 
> Non - STEMI > STEMI 
Management Management 
M — Morphine S —  Streptokinase 
о م‎ Oxygen О — Oxygen 
N — Nitrates N — Nitrates 
A = Aspirin A — Aspirin 
M — Morphine 


Coronary Steal Phenomenon 
— Caused by Drugs which dilate small vessels only 
— d/t which blood supply to ischemic area is taken towards 
area receiving adequate blood 
— coronary steal phenomenon is also known as reverse 
Robinhood phenomenon 


— shown by 
H — Hydralazine 
A Isoflurane 


D > Dipyridamole 

Е == Enflurane 
— beta blockers аге found:to cause Robinhood 
phenomenon as these increase the blood flow to the 
ischemic area as compared to non-ischemic area 
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‚ WORK VASODLAOTOR 

+  VENODLATOR - NTRATES 

.  ARTERIODLATOR - HYDRALAZINE 

. VENO-ARTEROOLATOR-ACE */ ARB | 


ae 


87 


Chapter 12 s 


Hypertension 


Blood Pressure — Lateral pressure exerted by moving 
column of Blood on wall of Blood vessel 


Anti Hypertensive Drugs 
1 Diuretics 00:02:04 
— | Blood Volume 
— | HARDNESS OF BLOOD VESSEL [|S.Sodium] 
2 Vasodilators 
3 Sympathetic System Blockers 
4 RAAS Blockers 


| Diuretics 00:04:02 


Thiazides 


Loop Diuretics 


— Weak 
— Long acting 
— Used as 1* line drugs for HTN 


— Strong 
— Short acting 


1 Vasodilators 00:05:23 


1 NO Releasers 
—  NaNitroprusside 
—  Hydralazine 
—' Both are Fast acting — 
+ Na Nitroprusside 
— Microdrip Set used 


- 64 drops — 1ml 
— Long termuse — Leads to Cyanide Poisoning 
-., Antidote — Hydroxocobalamine 


Used in HTN Emergencies 


88 


пп СС ОПА САО ri. 


»Hydralazine WA > 
»metabolized by > Acetylation 
> S/E > SLE 


2 L- Calcium Channel Blockers 00:09:23 
Verapmil 
+ Diltiazem 
DHP > Amlodipine 
Nicardipine 
3 K+ Channel Openers 
M — Minodxidil 
D — Diazoxide 
H + Hydralazine 
Masala 
Minoxidil causes hair growth 
used For Alopecia 
avoided in young Females 
+ Minoxidil is a prodrug Fitsele is inactive) 


* 16 must be metabolized to form minoxidil sulphate [active 
metabolite] 


* Activation of minoxidil is a phase Il reaction 
+ Diazoxide 


— Decreases the release of Insulin 
О in DM 


=. Used in Insulinoma 


Ii Sympathetic System Blockers 


00:19:00 
1 Ganglion Blockers 


: N, Receptor antagonists 
- Trimethaphan 


Hexamethonium 


: Mainly used as Antidote For Nicotinic Poisoning 
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2 «2 Agonists e 
¬» Clonidine } Both are Safe in pregnancy K А 
+ Methyldopa Both can cause dry mouth # : e 


sedation 
— Clonidine Sudden stoppage causes Rebound HTN 

> Methyldopa can cause Hemolytic Anaemia 
З a 8 p blockers 
4 Symp Neuron Blocker 

a Metyrosine 

b Reserpine 

c Cuanethidine 
IV RAAS Blockers CRAAS — Renin Angiotension Aldosterone 


System] 00:20:01 
Ф 
Ok ceus [%7 
2 angiotensinogen 
Renin mn d 
e Angiotensin 1 
© Ж me 
"— 
yasoceranicion «— [ик DEPRES] catecholamines 
J т A 
T „же, f NA 
£ 
^ Nat & нр 


Renin Inhibitors 
—  Aliskiren 
Remikiren | Oral Drugs 
Enalkiren 
Renin Inhibitors — Aliskiren, Remikirin, Enalkiren 
Renin Release Inhibitors > p Blockers 
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o 
Treatment of HTN 


00:32:48 

SNC - 8 Guidelines A 

Category Systolic Blood Diastolic Blood ; J 

Pressure Pressure 

Normal « 120 « 80 

Pre hypertension 120-139 80-89 

Hypertension (HTN)  »140 »90 

Grade 1 HTN 140-159 90-99 

Grade 2 HTN › 160 » 100 

1 BP › 140/90 Гапу опе (SBP/DBP) can be considered] 

2StartRx —4 


BP > 140/90 not controlled inspite of: 
Lifestyle Modification [Low Na+ diet ¢ 
regular exercise] 
З First Line Drugs [If there are no other compelling 
indications] 
A — ACEI/ARB 
C — CCB 


D — Diuretics (Thiazides] 
4 Goal 


— (140/90 in all patients 


— 


< 150/90 in ¥60 yrs patients with out DM or CKd 


— Both SBP & DBP Should be corrected 
5 DOC 


| i — Methyldopa | — Oral 
Labetalol 
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American society of hypertension guidelines: 00:43:15 2 
: f 2 
Category Systolic blood | Diastolic blood EE i A 
Е ргеѕѕиге ргеѕѕиге 
m . Normal | ‹ 120 | «80 
~ Elevated ВР ` 120-12? | «80 
| Hypertension (HTN) | С 5130. To › 80 7 
| WINGrdel — 130-139 |^ 8089 
HTN Grade 2 | › 140 › 20 


— Grade 1 hypertension does not require any medical treatment 
Whereas Grade 2 hypertension requires medical treatment. 


Anti HTN Drugs Safe in Pregnancy 


Better — В * (Labetalol] 
Mother =$ Methyldopa 
Care — Clonidine 
During — DHPs 
Hypertensive -> Hydralazine 
Pregnancy -> Prazosin Ca #] 
PULMONARY HYPERTENSION 00:00:16 
CCB ECa2* Channel Blocker] 
IV Vasodilator Testing 
> |¢ positive, DOC — CCB 
— |€ negative, DOC = Endothelin Antagonist 
Bosentan 
Ambrisentan 
Macitentan 
PDEI [Phosphodiesterase Inhibitors] > Sildenafil 00:03:2# 
PGs 00:04:18 
PGI, lloprost 


РСЕ,  Treprostinil 
‚ Most effective drugs for pulmonary HTN 


92 


uy ccem a 


> Can't be given orally 


Selexipag 
> Prostacylin agonist 
Can be given orally 
Riociguat 
* Stimulate Cuanylate cyclase 


00:05:18 


XI -Non insectable Coral] 
P— Ра, 
AG > Agonist 


00:06:10 
: * CGMP — Vasodilation 
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Chapter 13 


ARRHYTHMIAS 


Hyperpolarizat' (© resting phase) 
Repolarizat’ (@ depolarised phase) 


ума" ча? Kt < 
ы 
akt Оереолтак“ 


Resting Membrane Potential [-90 mv] 


— Relative negative charge inside the membrane dlt Na* К+ ATPase 


Depolarization — dit Na* entry through Na* channel 
Hyperpolarization — dit K* exit through K* channel at 
resting state : 
Repolarization — dit K* exit through K* channel at: 
depolarization state | 
M ©. MUN 00:05:35 - 


Effects of Drugs on AP and ECG 00:11:30. 
i Мо Channel! Blockers | 


— acts by | SLOPE [dv/dt) of Phase o 


^ anne! Blockers 


* Action Potential duration CAPD] 


95 


' QT Interval Depolarisation 
چ‎ Repolarasation manifests as + QT interval on ECG 
— Torsades'de Pointes [TDP] — + QT Interval! 00:13:26 
3 K+ Channel Openers 
— V Action Potential Duration [APD] 
Anti Arrhythmic Drugs 
Vaughan Williams Classification 00:13:50 
=> Based on predominant mechanism of action 
Class | — Na* Channel Blockers 
Class 11 — p Blockers 
Class III = K+ Chanel Blockers 
Class IV БЕЧ Ca” Channel Blockers 
Class V = Others 
Class | =} Na+ Channel Blockers 00:15:42 
— | Slope of Phase О 
l,— block K+ channels, — Precipitates TDP 
|, — . Open K+ channels 
| — No effects on K+ channels | 
Class la drugs Class Ib drugs Class IC drugs 
" 
— Quinidine — Lignocaine E Encainide 
— Procainamide | — Phenytoin — Flecainide 
— Tocainide [7 Propafenone 
— Causes QT — Used only for Used for WPW 
Prolongation Ventricular syndrome 
arrhythmia Treatment of choice 
— Lignocaine is for WPW syndrome is 
the DOC for radiofrequency 
most of the | ablation of aberrant 
Arrhythmias pathway 


+ 4 4920000641601 
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Class II + RB Blockers 00:20:52 o 


> used in Tachyarrhythmias (o ss 
Class Ill > k+ Channel Blockers 00:21:39 A Г р 
В . . Bretylium 
| - — lputilide 
N 
D Dofetilide 
A * Amiodarone 
Sotalol 


—» 


Sotalol has both Class Ill [maior] 8 class Il Actions 


Amiodarone 00:24:55 
— Longest acting [t1/2 — > 3wks] anti arrhythmic drug 
— MOA 

1 Na+ channel Blocker 

2 Q Blocker 


3 К+ channel Blocker [main action] 
4 Ca^ channel blocker 


Indicated in all arrhythmias except TDP 


Adverse effect of amiodarone: 


- The: Thyroid (hypo/hyper) (40% iodine is present in 
amiodarone) 


- Periphery of: peripheral neuropathy 
- My: Myocardial depression 

- Lung: Lung fibrosis 

- Liver: Liver toxicity 

- Cornea is: corneal deposits 


- Photosensitive: Photosensitivity Rash on exposure to sun : 
(bluish: blue man syndrome) 


00:28:32 
Dronedarone: Amiodarone without iodine but less effective 


and more Antiadrenergic property. 
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BRETYLIU/AM Drugs Causing Pulmonary 
Was used for ventricular Fibrosis: 
fibrillation - Cyclophosphamide 
Pharmacological - Busul£an 
defibrillator - Methotrexate 

- Amiodarone 

- Bleomycin И 


Ibutilide and Dofetilide 


Used for atrial fibrillation 

Drugs like CCB, beta blockers and digoxin are also used €or 
treatment of atrial fibrillation but these mainly control 
ventricular rate. 

Iputilide and Dofetilide converts Atrial. Fibrillation to 
normal sinus rhythm therefore it controls.atrial rate also. 


Class IV— L - Ca^ Channel Blockers 00:31:42 


Verapamil 

Diltiazem 

DHPs [Not Used] 

Used in Tachyarrhythmias 

Should not combine with В blocker [Risk of Severe cardiac 
depression] 


Class V — Others 00:33:48 


Digoxin ~ used for AF 

Atropine - DOC for Bradycardia 8 AV block 

Adenosine 

- Shortest acting antiarrhythmatic drug (t1/2 « 109) 

- DOC for PSVT 

- It is given as Rapid IV push in the Central veins 

m - DOC for Long QT Syndrome/Torsades De 
Pointes 


Magnesiu 
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B - Bretylium 
| = | butilide e Hypo | Hyperthyroidism 


Amiodarone 


N 
D - Dofetilide 
A 
S Sotalol 


• Verapamil йен ГТ 
• Ditiazem УЕР" 
e Used in Tachyarmhythmias EN Class II 


Quinidine 

| | a -Q T Proiongation 
Procainamide 
Lignocaine | | b - Ventricular 
Encainide 


‚ | | С - WPW Syndrome 
Flecainide 5 
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Chapter 14 


Dyslipidemia 


Statins 
MOA 
1 Inhibit HMG - COA Reductase 
2 compensatory 1 of LDL -R 
3 Cholesterol is taken from blood 
4 | Serum cholesterol 


нме COA 


D STATINS FFHMG COA REDUCTASE 


ME VALONATE 


A Dwi g^t* 


Statins Includes 00:45:00 


Atorvastatin 
Rosuvastatin [longest Acting] 


Pravastatin 


Non Anti Dyslipidemics 
Ends with statin 
Cilastatin 
Pentostatin 
Somatostain 


Simvastatin 
Fluvastatin 
Cerivastatin 
Pitavastatin 


Important Points 
1 Statins have maximum LDL - Cholesterol lowering potential 


2 Given @ Late evening / night 
-, Atorvastatin # Rosuvastatin are long acting, can be given at 
anytime of the day 
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3 Adverse Effects 
Myopathy Risk further *'d with Fibrates 


Hepatotoxicity 
4 ? DM 
5 PLEIOTROPIC EFFECTS (Bene*tical] 
PL — Plaque Stabilization 
E EM 


| Endothelial dysfunction 
> t Inflammation 


O > | Oxidative Stress 
TR > | Thrombosis 
Opic 


Special Points About Individual Statins 
Simvastatin and Lovastatin 

- Prodrugs 

- Maximum CNS Penetration 
Rosuvastatin 

- Longest acting 
Pravastatin 

- Negligible metabolism by CYP3A4 

- Risk of myopathy is very less 

- Very less interaction with meals 


intestinal Cholesterol Absorption Inhibitor [Ezetimibe] 


-Inhibit NPLIC1 in the intestine (so cholesterol can't be. 


absorbed) 


- There is upregulation of HMG-COA reductase on the liver, so | 


liver will start synthesizing more cholesterol 


- 50, ezetimide is combined with statins to prevent tolerance 


Lihrent 
riDraves 


Clofibrate 
Fenofibrate 
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ЛД УМ eee 


00:11:13 | 
-includes 


(+s) 
LÀ A 


00 


Bezafibrate ^ 
Gemfibrozi! 7 ж 
Li 


. act by PPAR « Stimulation 


i 
t LPL (Lipo protein Lipase) 
| 
| Triglycerides 
_, Fibrates have max. ТО lowering potential 
Bile Acid Binding Agents (BABA) 00:16:37 
— includes 
Cholestyramine 
Cholestipol 
Cholesevalam 
—MOA 
Entero Hepatic Cycle — Bile Acid carry Substance From Cut & 
releases in blood 8 reabsorbed 
ВАВА interrupts enteroheptic cycle 4 BA excreted 
—DOCin children 8 pregnancy [Safe drugs] 
—Cholestyramine & colestipol not easily palatable (Cholesevalam 
can be taken orally) 
Niacin (Vitamin B3) 
- Has Maximum HDL-Cholesterol Increasing Potential 
- Only drug that Decreases Lipoprotein A 


00:13:09 


- Least expensive 

- Compliance limiting adverse effects are flushing and itching 
(due to release of РСР2) 

- This can be prevented by aspirin or Laropiprant 


PCD, 


as, 


Aspirin LARO PI PR ANT 


+ 
Given ORALIy Prostaglandins ANT agonist 
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> Specifically indicated for niacin induced flushing / itching i >) 
Because it will block the action of PGD2 ] i E 
- Other Side effects of niacin 
5 Hyperuricemia 
Hepatotoxicity 


Insulin resistance 


New Drugs 00:23:03 
1 РСК - 9 (Pre - Protein Convertin Subtilisin Kexin - Type 9) 
Inhibitors 


- PCSK-9 binds to LDL - receptors and take it to lysosomes that. 
result in breakdown o£ LDL receptors. | 

- Thus PCSK 9 inhibitors prevent breakdown of LDL receptors. 
When more LDL receptors are present, they can take upmore : 
LDL-cholesterol from blood. 


- So, we can use these drugs as hypolipidemic drugs: 


Inhibition of PCSK-9 formation Monoclonal antibody against 


PCSK-9 
Alirocumab 
Small molecule inhibitor o? RNA Evolocumab 


Inclisiran 


2 MIP (Microsomal-Triglyceride Triglyceride Transport Protein) : 
Inhibitors 
- Triglycerides are packed in VLDL by MTP 
- Druginhibiting MTP is Lomitapide 
3 Mipomersen 
e Antisense oligonucleotide against Apo B100 
* Decrease all Apo B100 containing lipids 


4 CETP (Cholesterol Ester triglyceride Transport Protein) 
inhibitors) 


- Normally LDL cholesterol deposit in the tissues 


-HDL will take up the cholesterol and bring back into the liver 
(reverse cholesterol transport) 


Р E Prepl adder 


- VLDL and LDL try to exchange cholesterol ester of HDL with 
triglyceride present in them 
- This exchange is done by CETP 
- Thus CETP inhibitors will increase HDL-cholesterol 
- Drugs inhibiting CETP-ANACETRAPIB 
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В тем зове 


Chapter 15 j 


Shock 


Shock 00:00:05 
> Shock > , Tissue perfusion 
> Cold extremities Warm Extremities 
Cardiogenic shock Vasodilatory/ distributive 
shock 
Hypovolemic shock 
»Distributive shock 
1 Septic shock 
2 Anaphylactic shock 
3 Neurogenic shock 
4 MHypoadrenal shock 
» Treatment 00:03:43 : 
1 CAB | 
2 Fluid Replacement 
> CVP should be maintained b/w 8-12 mm of Hg 
> NS or RL preferred 
-» Blood given if required 
3, Vasopressors 
» Septic shock 
1 NA [DOC] 


2 Phenyl Ephrine [in case of + risk of arrhythmias] 
3 NA * Vasopressin also used 

> Cardiogenic shock > DOC + NA » DA 

» Anaphylactic shock 


> DOC -im Adrenaline » Sc Adrenaline 


‹ 1: 1000 ' 1g: 1000 ml [1mg/ mi) 
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» Dose : 0.5 ml of 1: 1000 concentration 
» 1: 10,000 iv Adrenaline given in non responsive cases 
4 Specific Treatment 
1 Septic shock Broad spectrum Antibiotics 


2 Hypoadrenal shock > Steroids 
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Unit: 4 Renal System 


Chapter 16 


Diuretics 
Diuretics 00:00:14 
— cause loss of Na+ 8 H,O in urine 
Aquaretic— cause loss of Н,О only 
Classification based on site of Action | 
1 Osmotic Diuretics 00:02:20 : 


> includes Mannitol 
Properties 
¬» Should be freely Filterable 
» Should not be reabsorbed 
¬» Should not react chemically 


— Should exert osmotic effect 


Uses: 
- ` Glaucoma 
2 Cerebral edema 
- Incipient renal failure 


Р, , حو ا‎ 
"ontra-Indications: 


Cerebral hemorrhage 
Acute renal failure 


Pulmonary edema 
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2 Carbonic Anhydrase Inhibitors 00:15:57 
Acts on Proximal tubule 

_, Inhibits carbonic anhydrase 

_, causes Loss of Na+ ¢ HCO3- in urine 
| Na+ #H20 — Diuresis 
| HCO3- x Urinary Alkalosis/ Metabolic 

Acidosis 
— have self limiting action 


— includes 


Acetazolamide 
Brinzolamide | given as eye drops 
Dorzolamide 
— Acetazolamide 
— can be given orally/Insectable Form 


Indications: 
* Glaucoma (Angle closure glaucoma) 
* Alkalinization of urine 
* Mountain Sickness [DOC] 
* Epilepsy 
Adverse Effects: 
e Metabolic Acidosis 
e Hypokalemia [Max: Hypokalemia among diuretics] 
e Paraesthesia 
e Renal Stones 
CONTRA-INDICATION: 
e Liver disease 
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3 Loop Diuretics 00:24:40 o 


аба 
(XT 
— acts on ascending limb of loop of Henle 
Loop D'uret o ۶ i 
— inhibits Na+ К+ 2cl- symporter - 
— includes au 
Furosemide 
Torsemide ASCENDING Lime 
or LM 
Bumetanide 


— High ceiling diuretics [High efficacy Diuretics] 
— 20-25% of Na+ is reabsorbed from ascending Limb of LH 


Uses of Loop Diuretics 
-  Edema (CHF etc) 
- Hypertensive emergency 
- Bromide and iodide poisoning 
- Hypercalcemia 


4 Thiazides 00:32:55 © 
— acts on distal tubule | 


— inhibits Na*cl- symporter 


— includes THIAZIDES 
Methiazide nat 
Polythiazide a 
Chlorthiazide 
Indapamide Thiazide like 
Xipamide ] Diuretics DISTAL TUBULE 

SIE of both thiazides and loop diuretics 

; Na* + Glucose 

i Ke 1 Uric Acid 
| Mg2+ 1 Lipids 
| He 
Thiazides 


Loop looses ca2+ — | ca2+ 1 ca2* 
Used in Hypercalcemia Used in osteoporosis 


Q Diuretic preferred in Recurrent Renal stones? 


Thiazides arb. Coad 


Even though Thiazides t S. ca2*, Less ca2* reaches Kidney 


Uses of Thiazides 00:39:02 
- Hypertension (DOC) 
- Edema 
- Recurrent renal calcium stones 
- Bromide and iodide poisoning 
- Osteoporosis 
- Diabetics insipidus 


Diabetes Insipidus 00:40:11 


— ADH retains only water 


| ADH Desmopressin [doc] 
Renal cause Thiazides 


—Thiazides - MOA in DI 


— ft plasma osmolarity 
Compensatory mechanisms 
1 ТАРН 
2 Thirst center stimulation 
— Thiazides cause excretion of concentrated urine 
| osmolarity 
| 
| Thirst 


| 
| Urine Formation 
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5 K* Sparing Diuretics 
^ acts on collecting ducts 


(1) Aldosterone R* (2) epithelial Na+ channel# 


Spironolactone Amiloride 
Epleronone Triamterene 
е 
ма“ 
Ф 


+ These drugs cause 


| Na+ 8 H20 — Diuresis 
t K+ — HyperKalemia 
t H+ — Metabolic Acidosis 

— Р , Potassium sparing Diuretics 
A Amiloride : 
S Spironolactone — cause gynaecomastia : 
T Triamterene : 
E Epleronone — Do not cause 


00:48:21 


Gynaecomastia 


All Diuretics Work From Luminal Side Except Aldosterone: 
Antagonists, Aldosterone Antagonists Work From: 


BasolateralSide 


Uses: 


• Conn's Syndrome (DOC are aldosterone antagonists) 
* Edema in Cirrhosis (DOC are aldosterone antagonists) 


* Prevent hypokalemia caused by other diuretics 


- CHF 


* Resistant hypertension (DOC are aldosterone antagonists) 3 


Unit: 5 Respiratory System k^ Е 
Chapter 17 Е A A 


Cough & Bronchial Asthma 


Cough 00:00:35 
| Dry Cough | Productive Cough 
| Rx by Antitussives Rx by Mucokinetics 
Codeine | Expectorants 
Pholcodeine | Mucolytics | 
Dextromethorphan | | 
Noscapine 
ا‎ 


Mucokinetics (Aid in removal of secretions trom!lungs) 


Expectorants (Increase secretions) X Mucolytics (Lyse mucus) 


- Guafenesin - Ambroxol 
- Potassium iodide - Bromhexine 
- Acetylcysteine 
- Dornase alfa 
Bronchial Asthma 00:05:20 
1 Bronchodilators 00:08:59 
A Sympathomimetics 
B2 Agonists 00:10:40 


Salbutamol } Short Acting 


Given by Terbutaline - Used in acute attacks 
Inhalation Salmeterol } Long acting 
Formeterol . - Used For prophylaxis 
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(Eee eee LLL B 


Salmeterol > Slow acting > only used for 
prophylaxis 
Formoterol > Fast acting > can also be 


used For Acute Attacks 
›5/Е of (1 Agonists 
T - Tachycardia 
T - Tremors (Most common side effect) 
T - Tolerance (Mainly with long acting beta 2 agonists) 
T - Twave changes (Because of hypokalaemia) 


These drugs also cause hyperglycaemia 


B Parasympatholytics 
M3 Blockers 


Ipratropium 


00:20:45 


Tiotropium 
— Given by inhalational route 


— DOC For acute attack in patients on p blocker therapy 


C PDE | [Phosphodiesterase Inhibitors] 00:23:45 


- Include Theophylline and aminophylline 


inhalationalroute) 
Mechanism 


— à Inhibits PDE (thereby 7 cAMP) 


—  . Adenosine A1 receptor antagonist 


— Сап restore the activity of histone deacetylase (anti- | 


inflammatory action) 
Adverse effects 


| Due to PDE inhibition Due to adenosine A1 


antagonism 


CIT: Nausea, Vomiting, Diarhea 
ae _ 


| Headache 


Diuresis 


Seizures 


r 


| Arrhythmias 


Arrhythmias 
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Given orally or by intravenous route (not available by 


Special points 

— Theophylline follows zero order Kinetics 

— Theophylline is metabolized by microsomal enzymes, so 
prone to drug interactions 

о Enzyme inducers (like smoking) decrease the effect, 
therefore smokers require higher doses 

о Enzyme inhibitors (like ciprofloxacin and erythromycin) 
can result in toxicity (seizures, arrhythmias etc.) 


pMOSPHOLtPLDS 
senors @ -{- Phospholipase Az 


BRACHIOONIC ACID 
ALLE отом 


PROSTAGLANOIN LEUKROTRIENES 


1 
LT е тета 0545? 


@  MOMTIELUKAST 
BRONCHO CONSTRICTION 


2 Steroids 00:37:00 
— DOC For prophylaxis 
— also used in acute attack along with bronchodilators 


—|Inhalational corticosteroids: 


- Beclomethasone - Triamcinolone 
- Budesonide - Mometasone 
- Fluticasone - Ciclesonide 

- Flunisolide 


— Only 5% оё inhalational corticosteroid reaches the bronchus, 
95% sticks on epithelium of respiratory pathway leading to 
immunosuppression. 

E MC side effect is oropharyngeal candidiasis 

» Topical Nystatin is used to treat candidiasis 

= Gargling after every dose will prevent this adverse 
effect 

—Ciclesonide is a prodrug which is activated only in bronchus, 
therefore, it doesn't cause candidiasis 


3 Mast Cell Stablizers 00:42:46 
— Include 


Sodium Cromoglycate 
Nedocromil 


> 


Only used for prophylaxis 


4 Omalizumab 


—3 


monoclonal antibody against IgE 
only used For prophylaxis 


-—› 


— 


given subcutaneously 
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00:45:10 - 


Т‏ کک 


OMALIZUMAB 

PROPHYLAXIS | 

SIC 2 
M 


USED AS PROPH 


SODIUM CROMOGLYCATE 


М TACHYCARDIA 


SALBUTAMOL | er | ©; 
TERBUTAUNE — | S. 


SALMETROL | TREMORS 
FORMETROL 4 | TOLERANCE 
м. T. WAVE CH 


| NP S IPRATROPIUM 
82 AGONIST ig | TOTROPUM 


b 


à L 


LEUKOTRIENE # | 
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Unit: 6 Gastrointestinal Tract ^ 


Chapter 18 [А у 
Peptic Ulcer Disease 


Peptic Ulcer Disease 00:00:45 


—d/t imbalance between Aggressive 8 protective factors 
Aggressive Factors — HCL, H. pylori 


Protective Factors — mucus € Hco, 


соз JFpyon 


Treatment 
1 , ACID 
HCL 


—  . produced by Parietal cell of stomach 
— . Proton Pump [H+K+Pump] 


p» helps in secretion of Acid 
> Stimulated by 

Ach LM 

Histamine [H,) 

Gastrin [CCK] 


НЕР inhibited by РСЕ, 
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| ACID 00:01:44 ше 
M1 blockers H2 blockers РСЕ2 PPI VENA 
Pirenzepine Cimetidine Misoprostol Omeprazole 
Telenzepine Ranitidine Esomeprazole 
Famotidine Pantoprazole 
Loxatidine Lansoprazole 
Rabeprazole 


most specific drug for NSAID induced Peptic ulcer 
— Misoprostol 


DOC For NSAID induced Peptic ulcer — PPI 


PPIs [Proton Pump Inhibitors] 0071442 
— Irreversible inhibitors 
— Example of Hit and Run Drugs 
— exerts systemic effect [not work locally] 


- Normally acid labile 
- Given with acid resistant coating — Enteric coating 
— DOC for PUD dlt any reason 
DOC for-GERD 
DOC €or Zollinger Ellison Syndrome 
— S/E [chronic use] 
- 4 Ca2+ [Osteoporosis] 
- | Vit B12 [Megaloblastic anaemia] 
- 7 Infections 
- Carcinoid syndrome [not noted in humans] 
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2 Antacids 


00:21:55 c 
Fastest pain relievers of PUD eu 
> includes A 
PAIN 
Al COH13 + cause constipation © 
Mg[OH]2 cause Diarrhoea 
3 Ulcer Protectives Drugs 00:25:01 


Sucralfate 


Collodial Bismith Sub Citrate 


+ Sucralfate acts by Polymerization, requires acidic pH [<4] 
- Should not combined with antacids | 


— CBS can cause BISMUTH POISONING 
- Bone > Osteodystrophy 
- Brain — Encephalopathy 


4 H. Pylori Drugs 
—  Amoxycillin 
Metronidazole 
| Clarithromycin 
Triple Drug Therapy — РРІ+ 2АМА 


00:28:27 


C — Clarithromycin Preferred 
A — Amoxycillin 


P — PPI 
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Chapter 19 n ies 
B 


Anti Emetic # Anti Diarrheal Drugs 


Anti Emetic Drugs 00:00:20 
1 Anti Cholinergic Drugs — — Hyoscine 
2 H1 Blockers — Doxylamine [DOC For morning 
sickness] 


3 5HT3 Blockers 


Ondansetron DOC 
Granisetron chemotherapy induced vomiting 
Tropisetron Radiotherapy induced vomiting 


Palonoseton [most potent] Post op. Vomiting 


4 Neurokinin Antagonisis [Substance P Antagonisis) 


Aprepitant Doc For 
Netupitant Delayed vomiting by Cisplatin 
Rolapitant 


5 D2 Antagonists 


Metoclopramide Domperidone 


Cross BBB 
Can cause dystonia 


Do not cross BBB 
Do not cause dystonia 
DOC For Levodopa induced vomiting 


5 HT, # No other action 


5 HT, agonist 


Anti Diarrheal Drugs 00:08:55 
1 ORS 
— Contains 
Nacl Replenishes electrolytes 
Kel } 
Tri Sodium citrate — prevent acidosis 
Glucose — to aid in Na* absorption 
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2 Anti Microbials Cor Infections 
Metronidazole For ameoba infection 


} combined usage is 
Ciprofloxacin For bacterial infection 


irrational 


3 Non Infective Diarrhea 


» Loperamide > | Instestinal motility 
Diphenoxylate 


4 Secretory Diarrhea 


+ Octreotide — Somatostatin analoque 


5 Racecadotril 


> Enkephalins “шокша ^ Degradation 


na 
Opioid 


¬ Enkephalinase inhibitor 


Inflammatory Bowel Disease 00:17:15 : 


Ulcerative Colitis 00:17:40 | 
1 5 ASA Derivatives = рос | 
1 Sulfasalazine — Б ASA - Sultapyridine 
2 Olsalazine — 5 ASA - 5 ASA 
3 Mesalamine 


2Steroids — |€ not responding with 5 ASA derivatives 


Crohn's Disease 

1 Steroids рос 

2TNFaBlockers | — If поб responding with steroids 
Adalimumab 
Certolizumab 
Etanercept 
Infliximab 
Certrolizumab 


Chapter 20 % 


Laxative Purgatives 


Laxative Purgatives 00:23:47 
— Laxative و‎ causes Semi Solid stools 
Purgative — causes watery stools 
— Uses 00:24:36 
1 Functional constipation [not for obstructive constipation] 
— constipation preferably Rx by High Fibre diet & regular 
exercise 
2 To prevent Straining 
— Hernia 
— Piles 
— Anal Fissure 
3 X-Rays of KUB 
4 Along with Anti Helminthic Drugs [Niclosamide] 
— Includes 
1 Bulk Forming [Should be given plenty of water] 00:28:40 
— Dietary Fibre 
Psyllium 
Methyl Cellulose 
— C/lin mega colon 
2 Osmotic-Purgatives 
— Saline Purgatives 
— Mg So,, Mg (OH), 
=» С/ in chronic renal Failure 
— Lactulose 
— Poly Ethylene Glycol 
3 Stool Softners 00:33:30 
— | Surface tension of Fluids in CIT 
— Docussate - Di octyl Sodium Sulfosuccinate 
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4 Stimulant Purgatives 00:34:31 К 
> Organic — Bisacodyl Cw 
Na Picosulphate 21 


S/E - Colonic atony (оп longterm usage] 


» Anthraquinones — Senna 
Cascara 
= S/E - Melanosis coli 
» Castor Oil 


> Stimulant purgatives are C/l in obstructive constipation 


5 New Drugs 00:36:28 ` 
1 Chloride channel activators - act by releasing chloride ions (Cl : 

) in lumen of intestine. To maintain the electroneutrality, · 
Sodium (Na+) is also released in the lumen; Na' carries water 
with it. This makes the stool soft to treat the constipation. | 


— Two mechanisms of Chloride channel activators, 
* Direct Cl channel 2 activator 
— Lubipristone 
e Cuanylyl Cyclase activator 
} 
t CGMP 
l 
CFTR is activated 
{ 
Opens Cl- channels 
— Guanylyl Cyclase activators: 
e Plecanatide 
e Linaclotide | 
» Common side effect of both direct chlorine channel 2: 
activator and Cuanylyl cyclase activator is Dehydration. 


‚ So, these drugs are indicated only after 18 years of age 
and avoided in children. 


2 NHE3 inhibitor a 
= A Ж: 


`, Tenapanor (Sodium hydrogen exchange antagonist) is the 
drug that inhibits the exchange of sodium and hydrogen. 
It is administered via Oral route and prevents the 
reabsorption of sodium in CIT. Water follows sodium 


which makes the stool soft. 


—  Tenapanor increases the tight Sunctions in intestine and 
by that mechanism it inhibits the phosphate 
reasbsorption also. 

3 Peripheral Opioid antagonists: 

e Alvimopan 

e Methylnaltrexone 

e Naloxegol 

e Naldemedine 

These are indicated for opioid induced constipation. 
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e SUCPALFATE | 
e COLLOIDALBISMUTH 
SUBCITRATE 


ай‏ و 


a r 
a MN Lip 
ce мб САА 


Unit: 7 Endocrine System = 
Chapter 21 he: 


Pituitary gland 


Pituitary Hypothalamic system 
> Pituitary gland 


— — 


m di ~ 
Anterior lobe Posterior lobe 
GH e Oxytocin 


e TSH e Vasopressin 


e ACTH 
e Gonadotropins 
e Prolactin 


Pituitary Gland a Hypothalamus control 
Hormones 


Growth Hormone [GH] | < | GHRH [GH Releasing 
Hormone] 


GHIH CGH Inhibiting 
Hormone] 
Thyroid Stimulating TRH CThyrotropin 
Hormone [TSH] Releasing Hormone] 
Adreno corticotropic | «——~— | СРН [Corticotropin 
Hormone LACTHJ Releasing Hormone] 
Gonadotropins GnRH (Gn Releasing 
Hormone] 
EN Ll ai 
Hormone] 

— All hormones оё anterior pituitary are under the control of 
hypothalamus so hypothalamus will increase or decrease 
the level of anterior pituitary hormones 

— I€thereisloss of connection/ lesion between pituitary and 
hypothalamus 

l 
The level of all the anterior pituitary hormones will 
decrease and only prolactin level will increase 

— Growth hormone and prolactin are under inhibitory control 
(CHIH and PIH respectively) 

— Prolactin is under only inhibitory control because there is 


no releasing hormone for prolactin 
1 Growth Hormone Inhibiting Hormones [CHIH] / Somatostatin Co 
00:0 } 20 г 


| Uses 


E 
| 


| Organ Action 


Hypothalamus > | GH 
| Pancreas 
a cells [Glucagon] — t Blood Sugar 


p cells [Insulin] | Blood Sugar 
5 cells 


— Acromegaly 


| 


— | Glucagon — Islet cell tumors 
[Somatostatin] | Insulin | 
CIT 


| — | secretions 


Blood Vessels | — Vasoconstriction 


— secretory diarrhea |: 
— Oesophageal 
varices 


——— = E ص‎ Е z 1 


— Soma to statin 


S  — Secretory diarrohea 
О — Oesophageal varices 
M > Malignancy [islet cell tumors] 
A — Acromegaly 
— Somatostatin — Short acting therefore not effective 
Octreotide — Long acting somatostatin derivative: 
(used instead of somatostatin) | 
— Апу drug ending with "tide" is peptide : 
— Any endogenous substance ending with "in^ are peptides: 
eg; somatostatin | 
vasopressin 
oxytocin 
— Peptides can't be given orally 
— Octreotide — Given by SCroute 


2 Gonadotropin Releasing Hormone (GnRH) 00:12:31 


Pulsatile Fashion Continous Fashion 
(non pulsatile manner) 


t Gonadotropins | 
| Gonadotropins 


— ————— 4 ———————— — 


t Estrogen, | Estrogen, 
t Progesterone | | Progesterone 
t Testosterone | Testosterone 


Indications OF GnRH 
In Pulsatile manner 
1 Anovulatory infertility 
2 MHypogonadotropic hypogonadism 
3 Delayed Puberty 


In continous Fashion 
1 Cancers 
— Prostate cancer 
— Breast cancer 
2 Endometriosis 
3 Precocious Puberty 


GnRH Agonists 
1 Leuprolide 
2 Nafarelin (nasal route) 
3. Coserelin 
4 Busurelin 
5 Histarelin 
not effective orally 
(Mostly given by subcutaneous route) 
— Flare up Reaction 
When these given in continous manner, initial 2-3 days 
there is aggravation of disease 
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e 
GnRH Antagonists 


a 
1 CETRO REUX r 


2 GANI REUX 


>but they do not ^ sex hormones (used only to 


3 ABA RELIX 
E DECA RELIX 


>No Flare up reaction 


. Sex 
hormones) 


‘Not effective orally 


ELAGOLIX 


> recently approved oral GnRH antagonist 


‚Сап be used orally (No other GnRH agonist or antagonist is 
effective orally) 


» Approved for pain due to Endometriosis 


3 Prolactin Inhibiting Hormone [PIH]=Dopamine{DA] 00:23:25 


> 


چ 


و 


Hypothalamus 


Secrete PIH 
| 


Stimulate Dopamine Receptors in anterior pituirary 
| 
| serum prolactin 
DA acts through D2 Receptors 


Dopamine Agonists (Drugs stimulating Dopamine 
Receptors act like PIH i.e drugs decreasing prolactin) 


eg; 
e Bromocriptine 
e Cabergoline [Long acting] 


DOC for hyper polactinemia - can be given orally 


Notes Acromegaly 


GH receptor antagonis: 


Decrease 
e Octreotide 
e Cabergolint 


Pegvisomant 


> Pegvisomant -— 


_ Somatotropin antagonist (not somatostatin antagonist) PZ 
- Polyethylene glycol added to make it long acting LY 
- Visual problems is its main S/E 
_» e Pegvisomant 
e Octreotide Insectable 
e Cabergoline, 
e Bromocriptine oral 
(Cabergoline is longer acting than Bromocriptine) 
Uses OF Dopamine Agonists 
Dopamine - Diabetes mellitus type 2 (Bromocriptine is 
approved for this because it decreases insulin 
resistance) 
Agonists -  Acromegaly (by decreasing GH) 
Suppress - Suppression of lactation 
Plasma - Parkinsonism (Bromocriptine can be used) 
Prolactin - | Hyperprolactinemia 
ә Suppression Of Lactation 
- Prolactin is a milk secreting hormone. 
- Decreasing the level of prolactin can suppress 
lactation. (Cabergoline can be used) 
Posterior Pituitary 00:30:42 
Secretes 2 main hormones 
Oxytocin Vasopressin (Antidiuretic 
hormone) 
Oxytocin 00:31:02 
Main function: contracts the Other function-Esection 
uterus of Milk 
- DOC for augmentation of labor -DOC for Breast 
-DOC for postpartum hemorrhage engorgement. 
"— 


o 
Vasopressin (Antidiuretic Hormone) 00:32:59 


V1 receptor V2 receptor V 
V1 receptors are 


1 V2 receptors are present in 
present in blood 


Kidney and cause decrease in 


vessels and cause urine 


vasoconstriction 2 V2 receptors are also present in 


endothelium of blood vessels 
where vWF and Factor VIII are 
released 


Vasopressin Receptor Agonists 


V1 agonist V2 agonist 


Terlipressin Desmopressin 

| i 

DOC for Esophageal Varices -. DOC for neurogenic (central) 

diabetes insipidus (given by 

nasal route) 

- DOC for nocturnal enuresis 

- Can be used for von 
Willebrand disease and 


hemophilia 


Diabetes insipidus 


NT lip 


Central Diabetes Nephrogenic Diabetes Insipidus 
insipidus/ Neurogenic DI 


due to deficiency of ADH — due to ADH being secreted | 


normally in Pituitary but 


DOC for central / Neurogenic not able to work on Kidney. - 


Diabetes Insipidus 


-Desmopressin by nasal route — DOC for Nephrogenic 
(Selective V2 receptor Agonist) Diabetes insipidus – Thiazides 
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Vasopressin Receptor Antagonists Б 
, Vaptans-Vasopressin Antagonists ae 

» Eg. | K 

Conivaptan-given via Intravenous route 


Tolvaptan-given via Oral route (also approved for APKD) 


Uses of vaptans 
- Congestive heart failure (due to property of diuresis and 
Vasodilation) 
- SIADH 


SIADH Syndrome o£ Inappropriate ADH Secretion) 
_» Function of ADH: to retain only water 
_» Excessive ADH causes increased water retention leading 
to Hyponatremia. (Dilutional hyponatremia) 
_» Stepwise management in cases of SIADH 
1 Fluidrestriction 
2 3%Nacl(Hypertonic saline) 
З |€symptoms persist, then drugs are given-DOC Vaptans 
(Conivaptan/Tolvaptan) 
4 Demeclocyline (inhibits the release оё ADH from 
posterior pituitary) 


Chapter 22 E 


THYROID 


› Secretes following hormones: 


00:00:14 
T3 B By follicular cells of thyroid gland 
T4 
Calcitonin 


By para*ollicular cells/ c-cellls 
Note:- TSH is secreted by Pituitary 
тз | T4 
‚ Short acting 


ы, Longer acting 
> More active — Less active 


00:01:01 ` 


— LIOTHYRONINE 


L-THYROXINE 
- Only indicat’ Myxedema | - DOC for hypothyroidism 
coma (emergency) (due to any reason) 
| - DOC for myxedema 
coma 


Physiology o£ Thyroid Hormone Production 00:03:29 : 
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1. lodide (1) enters into thyroid follicle by Na+ |l- symporter 
2. From follicles lodide enters into colloid 
3. In COLLOID 


oxidation 


l 


отог. сок" t tyrasine 


— All the 3 reactions catalysed by Thyroid peroxidase 

— T, T, stored in colloid 
4. TSH stimulates thyroid 
5. T, T,released into circulation 
6. Hormone reaches peripheral tissues/ organs (Liver) 

— |n the blood, Т, is active but less in quantity 

T, is abundant but not much active 
3. Peripheral conversion takes place in peripheral tissues/ 
organs (Liver) 


T, ————— T. 
4 metabolised 3 


Subscript 3, 4 in T,8 Т, represents — Number of lodine atoms. 
T, — 3, 5, 3' - Tri-lodothyronine 
T, = 3,5,3'; 5 - Tetra-lodothyronine 

—These are the positions where lodine is attached in the chemical 
structure 

—When iodine attaches to atoms without prime, it + thyroid 
hormone activity 

—Whenlodine attaches to atoms with prime, it | thyroid hormone 
activity — T,isquite active 

- In T, — 2 atoms are without prime & 1 atom is with prime 
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© 
LEA 


> T, is quite active 
- In T, > 2 atoms 1 & 2 atoms jactivity — T, is less active 
- Reverse T, > 3, 3, 5 - Tri-lodothyronine — Totally inactive 
When we want to convert T, to T, (Peripheral conversion) 
T, (3, 5, 3, 5 - Tetra-lodothyronine) 
4 5 - De-lodinase — help in peripheral conversion of T, — T, 
Т, (3, 5, 3 - Tri lodothyronine) 


Hyperthyroidism - 00:11:06 


‚ Characteristic symptom (Heat intolerance, weight 10, 


sympathetic features) 
Drugs used: 
1 NIS inhibitors 
2 Thyroid peroxidase inhibitors 
3 Secretion inhibitors 
4 Peripheral conversion inhibitors 
5 Thyroid destroying drugs 
6 Adsuvant drugs 


ed 


DIS Inhibitors 
‚ not used clinically (Toxic) 


, Cabbage is a rich source of Thiocyanate — Goitrogen 
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Thyroid Peroxidase Inhibitors 


Thioamides 
1. Carbimazole (inactive) 3. Propyl Thiouracil (PTU) 
2 Methimazole (active) 
=% More potent — Less potent 
= More plasma t "n — Less plasma t5 
| Crosses placenta easily э Less crossing of Placenta 
| > DOC in 1* trimester of 
| Pregnancy 
—› No action on peripheral | > Decreases peripheral 
conversion 


| conversion 


—- 


All these 3 drugs can cause congenital malformation namely 
choanal atresia when used in pregnancy 
— DOC for hyperthryroidism in pregnancy 


eer ———— 


1* trimester 2° € 3° trimester 


| | 
e PTU e Carbimazole 


(Ie trimester is not e Methimazole 


mentioned mark PTU) 


— Slow acting drugs 
— In & person, stored T3, T4 suffice for 1-2 weeks 


In hyperthyroidism, they suffice for 3-4 weeks 
Dose increase of these drugs should be done minimum after 


4 weeks 
34 Routinely for hyperthyroidism we prefer > carbimazole, 


Methimazole 


Secretion Inhibitors 
1. Nal 
2. KI 
3. Lugol's lodine 
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+ Fastest acting anti-thyroid drugs 
— Given preoperatively to: 


Make the gland small, firm and less vascular reducing the 
blood loss during surgery. 


Peripheral Conversion Inhibitors 
1. Propranolol 
2. PTU 


3. Prednisolone 


Thyroid Destroying Drugs (17) 
> |“ used because 
(Radioactive iodine) 
1. №а | Symporter is specific for iodine intake 


(Other radioactive substances are non - specific) 


= restricts!" to thyroid gland 

2. |^ stored in colloid, emission of radiodctivé rays is confined 
3. |“ emits B rays, have less penetrating power 

> Ch in pregnancy 

> Can be given orally 


> Radioactive drugs cause Irreversible hypothyroidism, 
requires life long thyroid hormone therapy —C/I in « 35 yrs 
aged patients 

> All other antithyroid drugs cause reversible 
hypothyroidism, discontinuation of drug suffice 

> | Physicdlt., —8 days 


Drugs Used for Controlling Symptoms (Adsuvant drugs) 


~ Mostly symptoms are sympathetic (like tachycardia, 


palpitations, tremor, hypertension etc.) So, B-blockers 
can be used 


- Most imp B # - Propranolol Calong with treating the 
symptoms, it also . peripheral conversion of T, >T.) 


> Itis the life-saving drug in Thyroid storm 
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Thyroid Storm: (Emergency hyperthyroidism) 
- D.O.C for thyroid storm > propranolol 
- Antithyroid DOC: Propylthiouracil 


Treatment of Hyperthroidism in Pregnancy: 


с — 


Trimester DOC for Hyperthyroidism 
First Trimester | Propylthiourcil 
اا‎ — ж 
Second Trimester Carbimazole/ Methimazole 
LJ . . . N 
Third Trimester | Carbimazole/ Methimazole 


| Trimester not mentioned | Prophylthiouracil 


138 


Chapter 23 АЁ 


Pancreas 
00:00:15 
Secretes Action Uses 
a cells Glucagon + Blood Sugar Hypoglycemia | 
8 cells Insulin ; Blood Sugar DM | 
Amylin | 
5 cells Somato- | | insulin € glucagon islet cell | 
statin tumor | 
alucagon 00:01:20 
Uses 
1 Hypoglycemia 
+ MOA — acts by Clycogenolysis 
• Not useful in hypoglycemia:caused by 
- Starvation 


- Alcohol induced hypoglycemia 


2 ; Blocker Poisoning [DOC] 
- pi-sStimulate the heart ма cAMP 


- dn f-. blocker poisoning, these receptors are not working, - : 


resulting in depression of heart — Bradycardia and | in: 
contractility 


As p receptors are not working, we should ? CAMP by ber. 
methods like 
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On heart, there are glucagon receptors y^ 
Glucagon T 
; К R 
stimulates е. 


Glucagon receptors on heart (GPCR) 


+ 


t cAMP 


* 


Heart is stimulated 


Normally, В, receptors action masks tne action of glucagon 
receptors 


Insulin 00:05:30 
Indications 

1 Type 1 DM [IDDM] — All patients of type 1 DM require insulin 
(can be treated only with insulin) 

2 Type 2 [NIDDM] —, Uncontrolled patients (other patients 
can be treated without insulin) 

3 Gestational DM (or any diabetes in pregnancy рос 

4 Diabetic Ketoacidosis— DOC 

5 Tide stress 

6. Acute hyper kalemia — non diabetic use 

(Hypokalemia is a side effect) 


Note:- (1)Insulin | Help in intracellular movement of -— 
(2) Salbutamol blood K+ (i.e movement of K+ from a 
blood into cells) (Thus correcting 


acute hyperkalemia) 
Routes of Administration 


‚ Sub - cutaneous route: 


- MCroute (because self administration is possible with this 
route) 


- All insulin preparations can be given by subcutaneous 
route. 
Site of administration ( 

e Entire abdomen except area around umbilicus (thickness 
of skin is not uniform so insulin absorption is affected) 

e Anterior thigh 

e Lateral thigh 


e Arm 


Note:- Insulin (ends with ~in”) being peptide can't be given orally | 
i.e. given by insection therefore oral drugs are preferred: 


in type 2 DM. |€ oral drugs can't control DM, then insulin is | 
given 


- intravenous route: 
- Only regular insulin can be given 


- So, insulin o£ choice in diabetic Ketoacidosis — Regular : 
insulin : 


— inhalatienatroute: 

— Exubera — withdrawn from the market bcoz of pulmonary : 

= Afreeza — Short acting insulin — So, should be given | 
before every meal | 

— 1615 поба stand-alone insulin (given with insectable insulin) | 

- Site of administration : 

• Entire abdomen except area around umbilicus (thickness : 
of skin is not uniform so insulin absorption is affected) 

e Anterior thigh • Arm 

e Lateral thigh 
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Site should be rotated because continuous administration at one 
point will lead to Lipo - atrophy @ that site 


Preparations of Insulin 


Short Acting Regular 
Semi-lente 

‘Intermediate Acting — NPH 
| Lente 

Long Acting => Ultra-lente 
L _ _ 
Lente — insulin with zn combination 
Zn — stabilizes the hexameric form of insulin 


More Zn — longer acting 
Less Zn — short acting 


Insulin analogues 


Rapid acting Ultra long acting 
(ultra short acting) 
• LISPRO e CLARCINE 
e ASPART e DETEMIR 
e CLULISINE e DEGLUDEC 


Longest acting insulin 

— Also k/a peakless insulins 
(never attain a peak in the 
plasma) 

Thus, have low risk of 


hypoglycemia 


4 
Fastest acting by s/c route 


+> Most insulin preparations are available at — Neutral pH (so 
can be mixed with other insulins) but Glargine is at acidic pH 
[<4] [No insulin should be mixed with it] 

— All insulins can be given subcutaneously but regular insulin can 
be given IV also therefore regular insulin is insulin of choice in 


Diabetic ketoacidosis 


S/E of Insulin у= 
1 Hypoglycemia | i | i 
— MC&most dangerous 
* S/E which can be easily prevented 
— Advise to patients for prevention 
1 donot skip meals 


2 Keep Clucose 
2 Hypokalemia 


3 Lipoatrophy 


(Results from repeated insections at the same site) 


Oral Anti Diabetics 90.1820 : 


“ї 


Acts by * Insulin Acts by other mechanisms 
insulin secretagogues) 


- - —— 2 f 
— S/E — hypoglycemia | 
— > 30% functional f cells 
should be present 


— no hypoglycemia 
| — no such requirement 


e. ` E a 5 _ 


How beta cell secrete insulin: 
Increase ih blood glucose 
i 
Entry of glucose in.beta cells through GLUT receptors present 
on the В cells 
l 
Glucose is metabolised to form ATP 
i 
ATP blocks К'АТР (ATP sensitive K+ channels) present on B cells 
K+ can 6 exit causing Increased K+ inside cell leading to slight 
depolarisation 
| 
Slight depolarization leads to opening of calcium channel. 
l 


Influx of calcium leads to depolarization and release of insulin 
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و و ى 


6 cell (Storing insulin inside it) (озу, 
r і > 
K پر‎ 
— All the drugs which act by increasing insulin inhibits ATP 
sensitive K* channel. 
Drugs Acts By 1 Insulin 
Sulfonylureas Meglitinides | 
1 Generatiog Nate Glinide 
Repa Clinide 
Chlorpropamide 
Tolbutamide 
Glipizide 
Cliclazide 
Clibenclamide | 
—Apart from Insulin, among antidiabetic drugs, drugs ending with 
“IDE” can cause — hypoglycemia 
Р тен заве 


Е т 06 06 04 04 165. 


Sulphonylureas 


"m 
— Cause hypoglycemia LE n 
> Cause weight gain (Hence avoided in the obese) 
CHLORPROPAMIDE 
Causes: 


- Cholestatic Saundice 

- Disulfiram like reaction 

- 1 ADH release (retains H20] 

e Dilutional hyponatremia 

e also indicated for diabetes inspidus 


Meglitinides 
+ Short acting [work for -1hr] 
— indicated in post prandial hyperglycemia 
(so given with|.betore meals) 
Drugs Act By Other Mechanisms 
1 AMP Kinase stimulators 
^ Group k/a Biguanides 
e Metformin 00:09:44 : 
e Phenformin | 


> Biguanides act by.activating an enzyme AMP Kinase: 


Phosphorylates Y 


Rate limiting enzymes of many metabolic pathways 
resulting in : 
} "Some pathways — Activated 
|, Blood ѕидаг< 
-Some pathways — Inactivated 
AMP Kinase effects: 
- Cluconeogenesis (=) 
- Clycogenolysis (-) 
- Clycogenesis (+) 
- Glycolysis (+) | 
— These drugs do not release insulin — so do not cause 
hypoglycemia : 
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-S/E оё biguanid: - 
1 Megaloblastic Anaemia — more a/w Metformin M 22 А 
2 Lactic acidosis +more а/м Phenformin [not used now] i À 3 
— How these two drugs cause lactic acidosis? 

- These drugs stimulate glycolysis generating lactic acid. 
- Normally, the lactic acid is diverted to gluconeogensis to 
form glucose 
- But, these, drugs also inhibit gluconeogenesis So, lactic 
acid accumulates resulting in lactic acidosis 
- Risk of this further t, if there is 
— Liver disease (Cluconeogenesis cannot occur totally) 
— Renal disease (Lactic acid produced cannot be excreted) 
— Any condition predisposing to hypoxia (eg; COPD) (Lung 
disease) 
— Phenformin— is more а/м Lactic Acidosis (not used now] 
— Metformin 
— has more a/w Megaloblastic anaemia 
— |t can also cause Lactic acidosis 
- Contraindicted in 
Liver diseases 
Renal diseases 
Lung diseases 
— Doc for Type 2 DM 
- Noriskofhypoglycemia 
- Max.reduction in HDA1c 
- Cancause weight loss (no weight gain) 
Most 
M — Metformin preferred in 
O — Obese patients 
+ S — Sulphonylureas preferred in 
T — Thin patients 
— Metformin also indicated for PCOD [reverse Insulin 


Resistance] 


2 Glitazones (Thiazolidienediones) E Е 
Eg; Troglitazone ^ 
Rosiglitazone 
Pioglitazone 


> Acts by stimulating PPAR - y > Reversal of Insulin 
Resistance 


Qn. which angiotensin - receptor blocker has this activity? 
Ans. Telmisartan 


Note:- 
> S/E 
1 Hepatotoxic 


— Max.hepatoxicity — Troglitazone [withdrawn] 
— Rosiglitazone Pioglitazone requires LFT monitoring 
2 Na*8 water Retention — avoid in CHF 8 HTN 
3 ? risk of MI by ROSIGLITAZONE 


4 ^ risk of urinary bladder carcinoma by Pioglitazone 


3 a Clucosidase Inhibitors Ca С 1) 00:39:03 


— Acts by inhibiting. the intestinal absorption ot 
carbohydrates (blood sugar decreases) 


— Acarbose 
Miglitol 
Voglibose 


— Flatulence — mc side effect of this group (due to 
production of gases) 


— CflininfFlammatory bowel disease 
Ulcerative colitis 
Crohn's disease 
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. Bacteria will start metabolising complex carbohydrates gets 
accumulated in CIT E 
VA 


Fermentation of these complex carbohydrates 


Gas production 


* 


Flatulence 


In Hypoglycemia 2° to ОНА intake pts are advised to take 
their meals but, not adviced т a-Ci Intake 


Hence, 
— hypoglycemia in presence of с Clucosidase Inhibitors —- 


treatment only by Glucose 
New Antidiabetic Drugs: 00:43:05 
1 Incretin - Mimetics 
— Normal physiological substances which are released in CIT 
after food intake and stimulates release of insulin which 
control blood sugar. (Prevent postprandial hyperglycemia) 
— Most important endogénous incretin is CLP (Clucagon like 
peptide). 
— Functions of CLP:- 
e Increase insulin release 
e Decrease gastric motility 
• Stimulate satiety centre of brain. 
e Inhibit apoptosis of B-cells of pancreas 
— СЕР\іѕ metabolized by DPP-4 and becomes inactive. 
—* |n diabetic patient, GLP is not enough secreted. So in 
diabetic patient we use: 
1) CLP analogues 
2) DPP-4 inhibitors 
— Incretin-mimetic drugs are of two types 
e GLP analogues 
e DPP-4 inhibitors 
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(a) GLP analogues: „жа 


( .* 
Eg: iy » 
° Exenatide 
. Liraglutide 
. Albiglutide GLP-1 analogues 
. Dulaglutide 
. Semaglutide 
Liraglutide 


— Risk of hypoglycemia is very less (compared to other insulin 
releasing drugs) 


Side effects 
* Acute pancreatitis (maior side effect) 
* Nausea (most common) 


* Increasedrisk of Medullary carcinoma o Thyroid 


GLP -1 
* Masor function-insulin secretion 


* Minor function-decrease in gastric emptying 


GLP-2 (Teduglutide) 
* Masor €unction-decrease in gastric emptying 
* Minor function-insulin secretion 


* Teduglutide is indicated in short Bowel Syndrome as it 
decreases gastric emptying 


• . Teduglutide (CLP-2 analogue) : 
* Given subcutaneously (cannot be given orally since these 
are peptides) 
Semaglutide: 
* Only GLP analogue given Orally 
— Causes weight loss 
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b)DPP - 4 inhibitors: (GLP is not metabolised) 


e Sitagliptin 
e Vildagliptin 
e  Alogliptin 

e Linagliptin 
e Dapagliptin 
e Saxagliptin 


Gliptins are oral anti diabetic drugs. These can cause 
weight loss but do not cause hypoglycemia 
Side effects: 

* Nasopharyngitis (most common) 

• Pancreatitis 
Contraindications: 

e Qliptins are contraindicated in renal failure except 
Linagliptin which is safe in renal failure 


2 SOLT-2 Inhibitors: 00:53:00 


— Glucose is freely Filtered by glomerulus but the clearance 
of glucose in urine is negligible. 

— Because the reabsorption takes place in proximal tubule 
by sodium glucose transporter (SCLT- 2) 


ЕШ 


—› SOLT-2 inhibitors inhibits the sodium glucose transporter 
and hence glucose is not reabsorbed in proximal tubule and 
expelled in urine, which is also known as Clucosuria. 
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mss фон 0-2 -6 of 009009080160 tr eter 


В Prepiadder 


Drugsare > 


3 Amylin Analogs: 


> Amylin is secreted from B-cells of pancreas 


Canagliflozin 
Dapagliflozin 
Empagliflozin 
Ertugliflozin 


Most common side effect of SOLT-2 Inhibitors is Urinary 


Tract Infections (urosepsis) and genital Tract infections. 
(Fournier's gangrene) 


l€ gliflozins are taken by type 1 diabetes patients, it 
controls blood sugar level and makes it normal and then if 


the patients stops taking insulin, it will result in Diabetic | 
Ketoacidosis (as type 1 diabetes is characterized by. 


complete deficiency of insulin) 


> Function of amylinis to | blood sugar 


N 00:59:40 : 
4 Bromocriptine 


-=> 


و 


оз 


. blood sugar by . glucagon 


Pramlintide is an amylin analogue which is given by 
Subcutaneous Route and it causes hypoglycemia as side : 


effect. 
It is approved for both type 1 and 2 diabetes. 


Only 2 drugs are given in type 1 as well as type 2 diabetes 
which are Insulin and Pramlintide, rest all other drugs are : 


indicated only in type 2 diabetes. 


Decreases insulin resistance and it has been recently 


approved for type 2 diabetes treatment. 


Given in small dose and taken at early morning on: 


awakening. 


Increased early morning dopaminergic activity and: 
decreases sympathetic activity. This restores insulin: 


151 


60:57:30 


WHCHT CAIN 


HYPOGLYCEMIA ' | C 


SULFONYLUREAS г 
I^ GENERATION C 
e CHLORPROPAMIDE 
e TOLBUTAMDE 


2“ GENERATION 7o - 
e QJPZDF 
e QUBENCLANDE 


e QP ANA OQ E 
- URAAGUTDE 
e DOC for T 2 DM 

ype 2 D EXENAT'D* 1 


о OVEN SiC wagt Loss 


e SE 
| — e SE- ACUTE PANCREATITIS 
ANAEMIA 


LACTIC AQDOSIS 


а - CLUCOSIDASE ж 

CLITAZONES e ACARBOSE 
5 Ф \ 5 TROQJTAZONE e мато. 
© BY © - ROSCUTAZONE MJ) S/E - FLATULENCE 
Peer P. e ACT ON PPAR- Y MOA - & ABSORPTION 
5 x ә, e SE OF CARBOHYDRATES 
ES м, - HEPATOTOXIOTY 
p. ta Oy - NA* / H20 RETENTION : 
3 М“ - BLADDER CANCER ) Pree 


152 


ч. . 


Chapter 24 


D 
7 «63 


Adrenal 
00:00:14 
Medulla Cortex | 
— Secretes — Secretes 
A GLUCO corticoids 
NA Mineralo corticoids 
DA 


Aldosterone —  Masor endogenous Mineralocorticoid 


Actions 
1 Na+, *H20 
2 K+, Н+ 


— Aldosterone actions 


Hyperaldosteronism d Hypoaldosteronism 
- Cushing syndrome ааг disease 
- Conn's syndrome:- 
e Na+, HO retained N Na* lost 
. b H* removed eue elie 
Hypokalemia! Moosic PM Metabolic | 


"yarogcFtisone — Mabor endogenous Glucocorticoid | 
Aetions 00:0133 : 
1 Catabolic Action | 
Carbohydrates [CHO] breakdown to glucose — avoided in pm : 
Proteins breakdown —^  myopathies can occur : 
Fats breakdown [mainly from periphery] — Cushing Syndrome > 
Ca* metabolism — causes Osteoporosis 


153 


2 Anti-inflammatory Action سے‎ 
, mainly by inhibition of chemotaxis о U 
AN: 


> used in inflammatory conditions [itis] 
+ cause delayed wound healing 
3 Immuno Suppressant 
— Indicated in Transplantation & Autoimmunity 
— but predispose to intections 
4 Anti Cancer Action 

— Indicated in 

— HL [Hodgkin Lymphoma] 
— NHL [Non Hodgkin lymphoma] 
— LL [Lymphocytic leukemia] 
— СЛ іп Kaposi sarcoma 
5 Effect on Blood: 

— All the blood cells are produced іп bone raa few апа then 
send to the blood. 

— Glucocorticoids increase movementg@s neutrophils From 
bone marrow to blood which results in Neutrophilia, but 
glucocorticoids inhibit the ndoyement of lymphocytes 
from bone marrow to blood 

— Hence the net effect of glucocorticoids in blood is, 


- Neutrophilia 
Other drugs causing 
' y mphopenia neutrophilia 
e Lithium 
e Growth factors 


(like Filgrastim) 


2 


00:07:21 Ó.. 
Glucocorticoids (Anti Mineralo Corticoids (Na+, 1 l^ ү X 
Inflammatory) HO) 
Short Acting Aldosterone 
Fludrocortisone 
. DOCA 
Cortisone 


Hydro Cortisone 


| 
Intermediate Acting 


Prednisone | : 
Prednisolone | 
Triamcinolone 


Long Acting (1 Days] 


Dexamethasone 
Betamethasone 
Paramethasone 


Max. glucocorticoid activity (Antiinflammatory activity) 
Dexamethansone 


Max. glucocorticoid potency 
Betamethasone 


Glucocorticoid with max. mineralocorticoid activity 
4ydroeortisone 


Max. mineralocorticoid activity (Salt + water retaining activity) 
- f*Aldoéterone 


„ Mineralocorticoid with max glucocorticoid activity 
Fludrocortisone 
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Glucocorticoid with Zero mineralocorticoid activity (Selective 
glucocorticoid) 

O ‚ Zero 

M » mineralocorticoid activity 


- Triamcinolone 
- Dexamethasone 
- Betamethasone 
- Paramethasone 
` Mineralocorticoid with Zero Glucocorticoid Activity 
(Selective mineralocorticoid) 
O — Zero 
C — cortisone like activity 


| - DOCA n h WENN 
Uses Of Corticosteroids 00:14:12 
| | | 
| Antenatal Uses | Replacement | Other Uses Diagnostic 
| Uses | Uses 
Dexa/ Acute inflammations Dexamethason 
| Betamethasone Adrenal Auto immune e suppression 
| For fetal lung іпѕиёеісіепсу/. diseases test 
| maturity Addisonian Transplantations (used for 
(Glucocorticoids | crisis [by IV] Anti cancer | diagnosis of 
increase therapy cushing 
surfactant Chronic | Asthma syndrome) 
| production) _ Adrenal 
| Insufficiency / 
Addison's 
| disease [by 
oral] 


1 


Ante Natal Steriods 


Doses — 


Betamethasone — IM 12 mg per 24 hrs x 2 


| 


Total Total . 


dose | durat 


| 


| 24 48hrs 


| Doses >- 


Dexamethasone -IM 6 mgper12hrsx4 | 


| 24 48 hrs 
| mg 
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Adrenal cortex is required for daily activity. Aldosterone for 


maintaining BP & electrolyte balance. Glucocorticoids are needed 
for metabolism 


VS 

Adrenal medulla is the land of emergency 

Ie destroyed, person can still do their daily activities, 
therefore Cortex is more important than medulla 


Hypothalamo-Pitutary-Adrenal Axis [Hpa Axis] 


HYPOTHALAMUS مه‎ [сан | 
4 

PLTULTA RY — pm Feedback 
$ e ©) Inhibition 


Mineralo covticoids 


HPA Axis Suppression 


— Occurs when corticosteroids are given continuously for » 
2 wks 


In non replacement uses if more is givemfrom outside, there will 
be feedback inhibition 
+ 
ACTHY 
+ 
Gluco/mineralo corticoid 4 
4 
Rx - given from outside 
But if » 2 weeks 
i 
Adrenal glands will not produce anymore 
even if external supply is stopped. ( HPA axis suppression) 
Y 
Acute Adrenal insufficiency 
у 
Death 
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. Preventive Measures 
1 Stop Unnecessary Use of Steroids 
2 \€ indicated, prescribe them for ‹ 2wks 
З |¢ indicated for long periods, prescribe them on 
Alternate day 
- Long acting steroids are avoided 
4 iC indicated daily 8 longer periods 
e Don't Stop Abruptly 
e Tapering should be done 
5 A person taking steroids since 3 months but person 
develops infection (or stress induced under sx) 
l 
Even then do not stop steroids 
l 
External supplementation of steroids must be given 
for preventing HPA axis suppression 
Thus, 
|¢ HPA suppression is already present & person is in 
emergency 


4 
Give steroids Crom outside even if infection develops 


(Infection can be treated with antibiotics) 
Other Uses/ Non-Replacement Uses 
1 Inflammations (anti-inflammatory action) 
2 Auto Immune Diseases & Transplantations 
(immunosuppression) 
З AntiCancer Therapy 
—HL [Hodgkin Lymphoma] 
—NHL [Non Hodgkin lymphoma] 
—LL [Lymphocytic leukemia] 
—MM [Multiple myeloma] 
4 Asthma 
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Dexamethasone Suppression Test / ye 
- Excessive glucocorticoids in the blood may be a normal а 9 * 
physiological process or due to Cushing syndrome 
- Dexamethasone suppression test is used to confirm 
whether excessive steroids are due to Cushing syndrome 
or normal physiological process 
1mg dexamethasone at night 11 pm 
i 
Measure the cortisollevel at 8 am 


4 اسم 


| T 
Cortisollevel « 3 Cortisollevel» 5 
i | 
No Cushing syndrome Cushing syndrome present 
(proper suppression occurring) (improper suppression) 
(Normal physiological process) 
Adverse Effects 8 Contra Indications of Glucécomticoids 00:29:54: 


G -Glaucoma [open angle glaucoma] [ру long term topical. 
steroids usage] 
- Limb muscle atrophy 
U — Ulcer (peptic ulcer] 


cd 


“Cataract [mostly posterior subcapsular cataract] 
(long termoralsteroids usage] : 


O Osteoporosis (steroids |se Ca^?) 
¬ Qushing syndrome 


су 


O ~.Osteonecrosis (Avascular necrosis of bone) [High dose 
of steroids) : 


R =. Renal Failure — CI 


Tp — Tb[lleo саесаі) СЛ 
| -Infections 

C — CHF } CI 

О —Oedema 

| — impair healing 


D DM — Cf 


5  — Suppression of HPA axis [most dangerous complication] - 
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Chapter 25 am 
и КА 
Osteoporosis 
Ca^ balance:- | | НН 00:00:13 
| Serum Ca^ Serum PO, 
| Vitamin D | t t 
(л, . . T m Е 
Calcitonin | | | 
PTH (Para thyroid T | l 
Hormone] | 
Vitamin D, * serum calcium by 
absorption | 
| di } t Bone Ca^ — used in Osteoporosis 
| Excretion 
PTH, + Serum calcium by 
Resorption of Bone — | Bone Ca^ — causes osteoporosis 
Calcitonin, | Serum calcium by 
Moving Ca” to bone — t Bone Ca^ — used in osteoporosis 
Osteoporosis 00:03:09 
Drugs Used 
1 Ca“ 
2 Vitamin D 
3 Calcitonin (Intranasal route) 
4 Thiazides (retain Ca^) 
5 Bisphophonates 
— Alendronate 
Risedronate 
Zolendronate 
В Preptadder 


‘ote For Rx of osteoporosis:- А 


APR 
Drug: [А 
| “AND 
- Stimulate Osteoblast 
- Inhibit Osteoclast 
Bisphosphonates ко 


> inhibit osteoclasts [Bone eaters] 


— DOC for Osteoporosis (Osteoporosis due to any reason] 
> Highly toxic to esophagus 
Preventive measures 
1 Given on empty stomach 
2 Given with full glass of water 
3 Should not lie down for a min of 30 min after taking 


— Alendronate + given orally 
Risedronate 


Zolendronate — Given IV once yearly (long acting) 


* Uses of Biosphosphonates: 


|!) D.O.C for osteoporosis (due to any reason) 
it) D.O.C For hypercalcemia of malignancy 


(Cancer cells ^5 metastasis to Bone — Stimulates 
osteoclasts® resorption of bone) — Hypercalcemia | 


ii) Used for early stage Paget's disease of bone 


Paget's disease 


—————————, 


Early stage Late stage 
| l 
Stimulation of Stimulation of 
osteoblast osteoblast 
| 
osteoporosis 


osteosclerosis 
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ж Side Effects of Bisphosphonates ЗЕ? 
- Esophageal toxicity/ esophageal ulcers =, 
- Osteonercrosis of mandible . À 2 
- Zolendronate — causes renal failure 


Post Menopausal Osteoporosis 00:10:37 


Estrogen 
— Decreased estrogen is responsible for post menopausal 
osteoporosis (estrogen is a bone friendly) 
— Actions of estrogen 
Bone — t Formation 
Blood — t HDL/LDL Ratio 
Breast — t Carcinoma 


Endometrium — t Carcinoma 


Liver — t Clotting Factors — Thrombo 


Embolism 
Not preferred for Rx of PM Osteoporsis 


Earlier HRT [Estrogen + Progestion] given, but not now 
(Progesterone added because it decreases risk of 
endometrial Ca. but progesterone increases risk of breast 


cancer which is a maior side effect.) 


| 


l 


SERM [Selective Estrogen Receptor Modulators] 
1 Raloxifene 
— Usedin PM osteoporosis 
— Additional Benefits 
— HDL 
— | Breast # Endometrial carcinoma risk 
S/E — Thromboembolism 


New Drugs 00:16:46 


1 PTH Analogues 
— Each parathyroid molecule contains 84 amino acids (i.e. 


PTH 1-84). 
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Full molecule stimulates osteoclast and induces 
osteoporosis by resorption of bone. 


CD 
А 9) 


A fraction of parathyroid (PTH 1-34) stimulates Osteoblast 
and it is isolated and used for osteoporosis treatment. 
» Drugs (PTH1-34) are, 
* Teriparatide and 
* Abaloparatide (new drug) 
Mechanism of action - stimulation of osteoblasts. 


Route of administration - Not effective orally 
Given Subcutaneously 


— side effect-increase the risk of osteosarcoma 
2 Strontium Ranelate 


— Has dual activity of stimulating osteoblast-and.inhibiting 
osteoclast 


- Side effect 


e Thromboembolism 


4 Denosumab 


— On the surface of osteoclast cells, RANK receptors are | 


present. When ligand binds to RANK receptors, it - 
stimulates theresorption of bone. 


So, when.the drug Denosumab binds to RANK ligand it 3 
inhibits the osteoclastic activity or resorption of bone. 
- Denosumab inhibits osteoclast. 


Denosumab Resorption 
-x i Е 


| 


Rank Receptor 


\ 
` 
Rank Ligand 


4 Romosozumab m 


. Sclerostin is a protein which has the function inhibition of 


osteoblast and stimulating Osteoclast (i.e. favours 
osteoporosis) 
Romosozumab is the drug which inhibits sclerostin activity 


Thus romosozumab also has dual mechanism. 


5 Calcimimetics 


Summary 


For osteoporosis due to hyperparathyroidism 
Parathyroid gland has calcium sensing receptors (CaSR). 
Whenever it senses and binds to calcium, it inhibits PTH 
release from Parathyroid gland. 

Hypocalcemia stimulates PTH release from Parathyroid 
gland. 

In Hyperparathyroidism patients, inspite of 
Hypercalcemia still PTH is more in the blood because the 
calcium is not able to stimulate CaSR. 

Calcimimetics are agonist of CaSR and when these 
stimulate CaSR, PTH is not released and bone resorption 
does not occur. 

Drugs are, 

e Cinacalcet 

e Etelcalcetide 


Serum Ca* low 
i 

PTH released 
a 

Vice versa 

Ca* inhibits the release o€ PTH by stimulating CaSR 


CaSR — senses blood Ca^ 


| Drugs | Stimulating | Inhibiting | 

| | osteoblasts | osteoclasts | 
то 12277 | | 
| | PTH 1-34 All other | e Strontium 

| analogues e Romosozumab | 


T 


Dual mechanism 


| CX i 
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MOA 
e. fNHIBIT OSTEOCAST 


» DOC FOR OSTEOPOROSIS peucs 

wl • ALENDRONATE 
e @SENDRONATE 
e ZOLENDRONATE 

ROPHOTPHONA TES 2 

OSTEOPOROSIS *« "P 

НҮРЕРСА СЕЛМА OF | am 

MALICNANCY — 

o Fsoghagitis 


ESTROCEN 
e. ` BONE FORMATION 


e *HD&L LDL RATIO 
e ! CARCINOMA (BREAST ENDOMETRIUM 


о | THROMBOEMBOLISM 


Chapter 26 e 


SEX HORMONES 


00:00:13 
- Ovary in Cemales secrete Estrogen and Progesterone 
- Testes in males secrete Testoterone. 
Estrogens 00:00:28; 


Natural Estrogens 


+» El - Estrone -Predominant In Post Menopausal Period 
+ E2 - Estradiol - Predominant In Reproductive Age Group : 
— ЕЗ -Estriol - Predominant In Pregnancy 


Drugs Working Through Estrogen Receptors: 
1 SERM (Selective estrogen receptor modulators) 
2 SERD (Selective estrogen receptor down regulators) 
3 STEAR(Selective tissue estrogen activity regulators) 
4  Aromataseinhibitors 
— Estrogen works at; 
- Bone: inhibitosteoclast, so it increases bone formation 
- Blood:inerease HDL/LDL ratio 
- Breast:increase the risk of cancer 


- Endometrium: increase risk of cancer 


oliver: increasing clotting factors and can lead to 
thromboembolism 


— In condition where there is absence of estrogen as in 


postmenopausal, there is vasomotor symptoms like hot 
flushes and vaginal atrophy 
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1. Selective Estrogen Receptor Modulators (SERM): 00:03:55 


These act as agonist to estrogen receptor in some tissues and 
antagonist in some tissues. 


Ideal SERM: 


Increased bone formation 
Increased HDL/LDL ratio 
Decreased breast cancer risk 
Decreased endometrial cancer risk 
Decreased thromboembolism 


Closest to ideal SERM is RALOXIFENE, however it is agonist 
at liver, therefore the masor side-effect is 


thromboembolism. 


Newer SERM like: 


Tamoxifen Decrease breast cancer risk 
Doloxifen e Increase bone formation 
Toremifen e Increase HDL/LDL ratio 


e Increase risk of endometrial cancer 
e Increase risk of thromboembolism 


These new SERM are beneficial on three B'S: 


Bone 
Blood 
Breast 


— Clomiphene: 


SERM which are estrogen receptor antagonist in 
pituitary. 

By inhibiting negative feedback of estrogen, it can 
increased LH/FSH and it can be used for treatment of 


anovulatory infertility. 
Main side effect: 


e Multiple pregnancy 
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» Ospemifene: 


- Estrogen receptor agonist mainly in vagina. 


Used for treatment of dyspareunia in post-menopausal 
women. 


> Ormeloxifene (Centchroman): 


Estrogen antagonist in endometrium 
- Itisused for contraception 


- Brand name: SAHELI (developed by Central Drug Research: 
Institute inIndia, Lucknow) 


2 Selective Estrogen Receptor Downfegulator (SERD): 00:11:14 
+ Fulvestrant: 


Used for Tamoxifen resistant breast cancer 
e More effective 
e Safer 


e Long acting 


3 Selective Tissue Estrogen Activity Regulators (STEAR): 


00:12:35 : 
—.-Tibolone: (Designer HRT) : 


- Metabolized to different metabolites in different. 


tissues. In some tissues,it forms agonist and in some it. 
forms antagonist. 


- Forms agonist metabolite in: 

* Vagina (prevent vaginal atrophy) 
* Blood vessel (prevent vasomotor symptoms) 
* Bone (prevent osteoporosis) 
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4 Aromatase inhibitors: 00:14:26 
_, These drugs are only indicated in post-menopausal breast 
cancer, which is due to estrogen production outside ovary 
like adrenal gland. 
— Drugs: 
-  Letrozole 
-  Anastrozole 


-  Exemestane 
— Androgen — — — — estrogen 


Aromatase 


PROGESTERONES 00:16:43 


س 


Also Called Potency Androgenic Activity | 
| 


1* Generation | Estranes | + +++ 


2" Generation | Gonanes | ++ ++ 
3” Generation MEM +++ * 
4™ Generation MEM ++++ | Anti-androgenic 


2"" Generation 


1* Generation 


Norgestrel 


Nor-Ethindrone 
Levonorgestrel (LNC) 


Nor-Ethinodrel 


3? Generation 4™ Generation 


Nomegestrel 


Desogestrel 
Drospirenone 


Nor Gestimate 
Gestidone 


Drospirenone — also has anti-mineralocorticoid activity 


Selective Progesterone Receptor Modulators (SPRM) 00:19:22 
— Mifepristone 
— Onapristone 
— Ulipristal 
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(2 
Mifepristone: m 
» Actsasantagonist of i ` 
p? 


. К 
* Progesterone receptors inuterine endometrium 
* Glucocorticoid receptors 


* Androgenreceptors 


Mabor uses of mifepristone 


M - Morning after pills (emergency contraception) 
|  - Induction of abortion 

- Fibroid 

- Endometriosis 
PR - 


Progesterone Receptor positive cancers like Breast 
cancer and Meningioma 


|  - Increased 
Е m } Cushing syndrome 
Tone 
Onapristone 
^ Only Progesterone antagonist (Does not block 
Glucocorticoid receptors) 
— indicated for abortion 


Ulipristal: 


+ Emergency contraceptive which can be given till 120 hours 
of unprotected sexual intercourse as a single dose of 30 mg- 


Androgens 


Testosterone 00:24:07 | 


$». Sa reductase converts testosterone into 
Dihydrotestosterone (DHT) which works on androgen. 
receptors. Testosterone also can directly work on. 
androgenreceptors. 


Functions оё Testosterone: Е 
Е - Feedback inhibition ( 
| - internal genitalia development a à A 
S - Spermatogenesis 
H- Hematopoiesis 


Functions of Dihydrotestosterone: 


S - Secondary sexual characters 


E } - External genitalia development 
x 


U - Urine (Prostate) 
A- Alopecia (male pattern baldness) 


L - Loss of hair 


5 Alpha Reductase Inhibtors: 
e Finasteride 
e Dutasteride 


Androgen receptor blockers: 
e Flutamide 
e Nilutamide 
e Bicalutamide 
e Enzalutamide 


e Apalutamide 
— Androgen receptor blockers are more protent then 5 a 
reductase Inhibitors as it directly blocks receptors. 
— In-treatment of prostatic cancers androgen receptor 


blockers are commonly used. 
— Im treatment of BPH and Androgenital alopecia (Male 
pattern baldness) 5 a reductase inhibitors like Finasteride 


are used. 


Side effects of both the class of drugs: 
- |mpotence 
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=. 
Anabolic Steroids: y. 
- Two main actions of testosterone ] - i / 
* Androgenic 9? 
° Anabolic 


Anabolic steroids have proportion of androgenic action to 


anabolic action of 1:3 as compared to normal ratio of 1:1 in 
androgens 


Examples of anabolic steroids are 
Nandrolone 


Stanozolol 


Side effects of anabolic steroids: 


Hepatotoxicity 
Impotence 


In Dope test, which is done in competitive. sports like: 


Olympics, athletes are tested for intake of anabolic 
steroids. | 
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Chapter 27 


ORAL CONTRACEPTIVES 


inhibition of 
ovulation 


ovum 
Follicle 


ovary 


Drugs given orally to prevent contraception (ppegnancy) 


00:02:48 


Main mechanism 


inhibitions of ovulation 


Combined OCP ГЕ+Р] 


Cx mucus thick € hostile 


Progesterone only pills/minipill 
Emergency/post 
coital/morning after pills 


Combined OralContraceptive Pills 
— „Estrogen — Ethinyl Estradiol 
Progesterone — Levonorgestrel 


Dislodging of implant 


00:00:06 


— Dosage 
— 1tablet daily for 21 days from 1” day of menstrual cycle 
— no tablet for next 7 days (mimics normal menstrulal cycle) 
— To t compliance, 
28 Tablets strip with 


1" 21 tablets contains drug E 

Next 7 tablets contains Fe [7 

— 1 l€itabletismissed — Take2 tablets on next day А 2 
2 €2tabletsmissed — Discard remaining tablets & 
practice other method of 


contraception with it. Start 
afresh from next cycle 


Breakthrough Bleeding (not normal) 


¬ bleeding @ 1-21 days (because of sudden increase in 
progesterone) : 


— prevented by Phasic Pills 


- Gradual t of progesterone from 1 to 21 days 


| E a 

Biphasic pills | 1-10 11-21 
| (Less (More 
| Progesterone) Progesterone) 


x a 


e _| E 

Triphasic pills | 1-5 6-10 11-21 : 
| (Less (More (Full Progesterone) |: 
, Progesterone) Progesterone) 
| N. | 


Gradual ‘se of progesteróhe' to prevent breakthrough bleeding |: 


Withdrawal bleeding (normal) 


— Due to sudden progesterone withdrawal 
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POP/Minipills 
_, used where combined OCPs can't be used 
— contains LNC 
— Indications 
1 Thromboembolism risk 
2 Lactation Coral contraceptive of choice] 


ж'а 4 (7 ۹ 


U 
ay 


„РУ. АМУ 


Emergency Contraceptives 
(Post coital contraceptives / Morning after pills) 
1 СОС — 2tablets at start + 2 tablets after 12 hrs 
2 POP[LNG] — 1 tablet at start + 1 tablet after 12 hrs or 
— 2 tablets at start 
3 Mifepristone 
— SPRM  - Selective Progesterone Receptor Modulator 
— Uses 
1 Emergency contraception 
2 Induction of abortion 
— Above 3 drugs should be used with in «72 hrs of 
unprotected intercourse. 


4 ULIPRISTAL 
— сап be used within 120 hrs of unprotected intercourse 


— SPRM 
— 30mg 
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Adverse Effects of OCP 00:13:32 v 
0 >) 

SEEN BEEN | | AR». 
Mild Moderate | Severe І 
m - —- ~—+- Р : — 
N — Nausea A Acne | CVS (Thrombo 
O — Oedema B Weight X  Embolism] 
R _. Recurrent headache (so gain (Bulky) CNS 


must be avoided in female —— CChloasma | [Depression] 
with migraine) 


Cholestasis 

. Mastalgia Cancers 
A . Abnormal bleeding | - Breast Ca 

(Breakthrough bleeding) | - Cerwical.Ca 
= Loss of withdrawal bleeding | | | | 

Note:- OCPs 
o اا ےہ‎ 
tse risk of [Risk of 


e Cervical Ca e Emdometrial Ca 


e Breast Ca e Ovarian Ca 


contraceptive BébePlis of OCPS 00:18:10 : 
Other a,  lvarian cyst [DOC For PCOD) : 
B ES | Benign Breast Disease 

E M | Endometriosis 

N = 
г 


| Neoplasia [Endometrial # ovarian cancers] 
EM | Ectopic pregnancy 
F — | Fibroid 
| — | Iron deficiency Anemia 
= | Pre menstrual Tension Syndrome 
E | Skeletal Disease [Osteoporosis] 


m В ғәр 
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Unit: 8 Central Nervous System 
Chapter 28 
Sedatives Hypnotics 


Sedatives - Hypnotics 
Sedatives hypnotics 


А 
When given іп low dose When given in high dose 
jinduce | Induce 
Sedation Sleep/ hypnosis 


Thus sedatives hypnotics are CNS depressants 
. САВА [inhibitory neurotransmitter of Brain] 


cie 


- Neurons contain a channel for Cl entry 
- QABA-A receptors are present on this channel 
- GABA stimulates these receptors 
l 
Cl channel opens & CI ` enters inside the cell 
l 
Membrane potential inside the cell becomes negative 
(CI is negatively charged ion) 
| 
Hyperpolarisation of neuron 
l 
Neurons can't be stimulated 
l 
Brain is depressed 
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Note:- Other receptors namely receptors tor benzodiazepines 
and barbiturates are also present on this channel 


EM | | 00:03:08 


س 


| Barbiturates | Benzodiazepines | 
| CABA САВА mimetics САВА 
| facilitatory 
—[B— n —X— — — — 1 
| CL- channel ' duration 1 frequency 
| opening | 
S - a + — —— — = 
DRC Steep (relatively | Flat (safer) 


| unsafe) 


— —— — 


Enzyme Inducers +++ 


| 
+ 


| XX 


|+ 
Anterograde | +++ + 
amnesia | 
| 4 
Antidote | Xx 


Flumazenil 


Benzodiazepine 


Barbiturates 


i 
FlumazeNil 


(Antidote) 


Barbiturates 
=, Thiopentone 
— Phenobarbitone ) Currently used 


Benzodiazepines 
— Includes 


Diazepam ¬ Oxazepam [active metabolite] 
Flurazepam 
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Nitrazepam 
Flunitrazepam 


چ 


—» 


— 


— 


BZD are Long Acting dit formation of active metabolites 


Cause Hangover 

C/ in elderly 

C/ in Liver failure 

BZD not forming active metabolites 
S “hort Acting BZD 


To “Temazepam e short acting BZD 

D s  xazepam e no active metabolites 

| — Lorazepam жоме 

E Fetazol e safe in elderly 
ا‎ e safe in liver failure 


Note:- overall shortest acting benzodiazepine is Midazolam (but 


not used in insomnia) 


ي ف 
Good Quality Sleep | — Sleep architechture [phases of REM &‏ | 


Non -РЕМЈ maintained 


Barbiturates & — Distort the normal sleep architecture 


BZD (Quality 
| —› also , Latency of Sleep onset 
— {Quantity of sleep 
Z Drugs 00:15:05 
• eg; 
- Zolpidem 
¬ -4opiclone 
e “Zaleplon 
-  Eszopiclone 


Stimulates a1/o1 subunit of Benzodiazepine receptor 


Only | Latency 

Does not î the duration of sleep 

Lack antianxiety, Muscle relaxant, Anticonvulsant 
property (unlike benzodiazepines) 
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Only hypnotic property (+) 
Antidote is Flumazenil X : 
No hangover ; à 
No sleep quality compromised 

Non addictive 


Drug оё choice for Insomia 


Melatonin Receptor Agonists 


Melatonin is secreted at night and produce sedative 
effect 


Maintain day-night cycle 


Ramelteon 


Decreases latency of sleep onset 
Non-addictive 


Melatonin receptor agonist 


Indicated for set lag, shift workers andinsomnia 
<2% oral bioavailability 


Psychiatric adverse effects in overdose 


Metabolized by microsomal enzymes, so prone to drug. 
interactions : 


Orexin Receptor Antagonist 


Orexin receptor stimulation promote wakefulness 
Eg; 

Suvorexant 

Lemborexant 


These are orexin antagonists to induce sleep 


SUV OREX ANT 


Sedation (use) OREX in 


| 
" 4 


ANT agonist 


Chapter 29 ر‎ 
Parkinsonism 


Parkinsonism 00:00:13 
— Neurodegenerative disease (age related disease) 


— In Parkinsonism there is deficiency in dopaminergic 
activity in basal ganglia of brain 
— Normally, Balance b/w Dopaminergic (DA) & Cholinergic 


(Ach) neurons 
— |n Parkinsonism, this balance is lost [Relative cholinergic 


excess] 
foc ——— 4 2 2 x38 
DA ——Ach | 


DA < Ach 

کے 
| 100 50 100 100 
Normal Parkinsonism‏ 


| و‎ _ 
— 2 ways to treat Parkinsonism 


1. Increase dopamime 
2.Decrease Ach 


Dopaminergic Drugs (Drugsincreasing dopamine activity) 
00:04:12 


1 Levodopa 
— isLess efficacious 
— asperipheral DOPA decarboxylase 


Convert it to Dopamine 


1 Give DOPA 
2. Release DOPA from vesicles 
3. Inhibit metabolism of DOPA 


4. Stimulate receptors 
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— DA produced outside the brain causes Peripheral Side 


АР; 
Eefects | 1 
— Di * — Hypotension 4 2 
1 + , Arrhythmias 
1 + > Hypertension 
CTZ + ~ Vomiting 
> Carbidopa 7 Peripheral DOPA 


Benserazide- Decarboxylase inhibitors 


— 1Efficacy of Levodopa 
— | Peripheral S/E of DA 
¬ pyridoxine is a cofactor for dopa-decarboxylase 


— |€ vitamin B complex (containing pyridoxine) is given with. 


levo-dopa, it will decrease its efficacy by — 
peripheral formation of dopamine 


— Psychosis [dlt excessive DA in brain] 
— allantiParkinsonismdrugs can cause Psychosis 
— allantipsychotic drugs can cause Parkinsonism 


Centrals/e of Levodopa can't be prevented by carbidopa ` 
Psycnosis 


و 


e Dyskinesia 
e Abnormal behaviour 
Qn-Q4€ phenomenon: 


- In late Parkinsonism, when we give levodopa, it controls. 


symptoms for 20-22 hours, after that wearing off occurs, | 


leading to appearance of symptoms. This is called wearing 
off phenomenon. 


- |n extreme cases, On off phenomenon occurs. During on. 
period, excess dopamine leads to psychosis 
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о 
- During of period, lack of dopamine leads to appearance of D 
Parkinsonism symptoms. "Ne 
х 


2 Amantadine 00:20:10 


— acts by releasing DA From vesicle 
— also used as anti viral drug for Influenza virus 


Side effects 
- Ankle edema (reversible) 
Livedo reticularis (Pinkish pigmentation of skin in form o£ 
meshwork) 
—› Recently approved for treating Levo-dopa induced 
Dyskinesia as Amantadine acts as a NMDA Antagonist 
(Only antiParkinsonian drug to treat dyskinesia) 


90-23:02 


2 COMT Inhibitors 8 MAO Inhibitors 
MAO Inhibitors 


Present mainly in Brain 


Present at all places 
Metabolises DA mainly 


Metabolises all substances 


Selective MAO-B Inhibitors 
— Drugs 
e Selegiline 


e Rasagiline 

Safinamide - approved for On-Off phenomenon ot 

Levodopa 

— May act as disease modifying agents for Parkinsonism 
(decresed neuronal degeneration) 

— Mechanism of action 


MAO - 


8 
» Free radicals -» Destruction/ degeneration 


of Neurons 
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COMT Inhibitors 


— Includes 
Entacapone — preferred COMT inhibitor 
Tolcapone > Toxic to Liver (So, not used) | 
Opicapone =» approved for off episode in on-off : 
phenomenon 7 
4 Dopamine Agonist 00:27:01: 


> Directly works on dopamine receptors 


Non Ergot Derivatives : 


Ergot Derivatives 


Bromocriptine Pramipexole 
Pergolide | Ropinirole 

| Safest 

| Long Acting 


Ve ¬ Gangrene | , X 


| Fibrosis ‚ (on long term use) X 


— 


- Pramipexole and ropinirolé are DOC Cor Parkinsonism 


- Pramipexole and'ropinirole are DOC for Restless leg: 
syndrome also : 


- These are associated with excessive day-time sleepiness: 
and impulge Control disorders : 


“nti Cholinergic Drugs [central Ach] 00:31:40 : 
= РОС for Drug Induced Parkinsonism : 
->ø Includes 
Benzhexol [Trihexiphenydil] 
Eenztropine 
Eiperidine 


rrocyclidine 
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e 
1°" Generation Anti-histaminic drugs : Za 
— 16 above drugs aren't available these can be used) | / i 

—. Cancross Blood Brain Barrier _ ИКА 


— Has anticholinergic activity 
Promethazine - used as an alternative to Benzhexol in 
treating Drug induced Parkinsonism 


Doc for Parkinsonism — Pramipexole/ Ropinirole | 


Most Effective Drug for Parkinsonism — Levodopa + Carbidopa 


Doc for Drug Induced Parkinsonism — Benzhexol 


"t 
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• ENTACAPONE 
• TOLCAPONE 
SIE - Toxic To Liver 


کی 


DOC FOR DRUC INDUCED 
PARKINSONISM 
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Chapter 30 » 


Epilepsy 


MOA of Anti-epileptic drugs 
1 GABA? 
2 Glutamate | 
З Ca2* # 
4 Na* * 
5 К+ Channel Openers 
1 Drugs 7 GABA 00:01541 


1 Pregabalin | | o 
&AT-1 
Gabapentin og ر‎ wr 
— Drugs act by releasing GABA %— 
— DOC For Neuropathic pain dlt 
Diabetic neuropathy 


Post Herpetic neuralgia 
— Recent update — MOA mainly by Ca2+channel inhibition 


2 Vigabatrin 


Visual Field СопбгаҖ АГ S7E] 
t InFantile Spasm [use] 
VD enba fm IN—^ 


‘abe ААда Inhibitor [MOA] 


— Doc for infantile spasm - ACTH 
->e Dee for infantile spasm in a patient with Tuberous 
Sclerosis-vigabatrin 


3 Tiagabine 
— Transport Inhibitor LGAT1] Reuptake Inhibitor] of GABA 
4 Barbiturates a Phenobarbitone 


EJ Prepiadder 
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BZD چ‎ Diazepam 


Lorazepam Ge 
[А X 


Clonazepam 
Clobazam 
Phenobarbitone can cause HyperKinesia in children 
Doc for Febrile Seizures — Diazepam 
Doc for status epilepticus — Lorazepam 
Used for absence seizures — Clonazepam 
Used in Lenox Gastaut Syndrome — Clobazam 
2 | Glutamate Activity 00:10:52 . 


| NMDA # 
| Felbamate 


|, S/e — Bone Marrow 
| Suppression 


3 T- са? Channel Blockers 
Ethosuximide 


— used only for absence seizure 


4 Na+ Channel Blockers 00:12:37 : 
Phenytoin С/ in absence & myoclonic seizures : 
Carbamazepine Useful in GTCS € focal seizures 2 
Oxcarbazepine 
Topiramate } cause renal stones 
Zonisamide 
Lacosamide } Used in Focal seizures 
Rufinamide 


Topiramate other uses 
— | Craving of Alcohol 
— Obesity 
— Migraine prophylaxis 
— Bipolar disorder 


Carbamazepine 
— Doc for Focal seizures 
— Doc for Trigeminal neuralgia 
— canbeused for 
Diabetes insipidus [Doc for DI — Desmopressin] 
Bipolar Disorder [Doc for BPD — Lithium] 
— Adverse effects (Rememberes as 4 A) 
Auto induction: increase metabolism of other drugs 8 itself. 
Initially started with lower Dose and gradually dose has to be 
increased due to tolerance. 
Aplastic Anemia: CBZ causes bone marrow suppression 
ADH release from post pituitary: Result in SIADH as S/E 
tADH-7? water =Dilutionofions 
- | Na* 
= Dilutional hyponatremia 
Therefore CBZ is avoided in Elderly patients 
DOC for focal seizures in Elderly = Lamotrigine 
Ataxia-Nystagmus, Vertigo [mainly seen with overdose] 


Phenytoin 
— Follows ZERO order Kinetics 
— Enzyme inducer 
— Used for Arrhythmias too 
— used for GICS 8 Focal seizures 
— СЛ in Absence & Myoclonic seizures 


Adverse Effects 
Н — Hirsutism, Hypertrophy of gums 
O — Osteomalacia 
T — Teratogenecity [Fetal Hydantoin syndrome] 


M — Megaloblastic Anemia [| Folate] 
A — Arrhythmia [only in overdose] 
L — Lymph node enlargement 


| — {Insulin 
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K — | Vitamin K 7 

A — Ataxias, vertigo (cerebellar symptoms] only at t dose] ix . 
—  Phenytoin in pregnancy results in = 
- Congenital malformations 


- High risk of hemorrhagic disease of newborn (Vit K 
deficiency) 


— So, after the delivery, new born should be given Vitamin К 
supplementation. 


5 К+ Channel Opener 
Retigabine (Ezogabine) 
— Used for Focal seizures 
— doesnot act оп САВА 


Sodium Valproate 

MOA 
Na Channel Blocker 
Ca2* channel Blocker 
1 GABA 
| Glutamate 

Doc For 
_ GTCS 
— Absence Seizures 
EE Myoclonic Seizures 
— Atonic seizures 


00:29:27 


- Lennox Gastaut syndrome 
— also used For Bipolar disorder 
Adverse Effects 


V - Vomiting 
A - Alopecia/Curling of hair 


L - Liver disease (hepatotoxicity in young children has high: 
incidence) : 


Р - Pancreatitis, 1 risk of PCOD (gender Specific S/E) 
R - Rash, allergy 
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O - Obesity 
A - Ataxia (in overdose) 
TE – Teratogencity (most teratogenic Antiepileptic drug) 


Therefore if administered in pregnancy, a high dose of folic 
acid (4OOOyg/day) should be supplemented to prevent neural 
tube detects 


Lamotrigine 


DOC for focal seizures in elderly 

Acts by Blocking Na channels, Increasing GABA and 
Decreasing glutamate activity 

Side effects: 

Steven Johnson Syndrome (skin surface ‹ 307) 

Toxic Epidermal Necrolysis (skin surface > 30%) 


New Antiepileptic Drugs 00:36:24 


1 


2 


Bind to SV2A: Levetiracetam 
Brivaracetam 

Cannabidiol: 

- Stimulate Cb1 

- Approved for Dravet syndrome 

Stiripentol: 

- Increase the action of GABA 


- Inhibits the enzyme LDH 
Н ЅУ2А 


Epilepsy in Pregnancy: 


Most teratogenic: Valporate 

Least teratogenic: Lamotrigine, Levetiracetam 

l€ patient controlled on antiepileptic medication: Don't 
change the medication even if it's valproate, add high 
dose Colic acid i.e 4000 microgram per day to prevent 
teratogenic effects. 

For first time treatment of epilepsy in pregnancy: 
Levetiracetam or Lamotrigine are preferred. 
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For Eclampsia: MgSO4 IV is DOC. It has neuroprotective 
properties. 


——Ó—À 


| Epilepsy in pregnancy | Seizures in Eclampsia 


| > Seizures not occurring пом, but | > Acute episode of 


want to prevent seizure seizures in pregnancy 
| > Therefore drug given occurring now d/t high BP 
| throughout pregnancy to > DOC-mgS04 IV [cause 
prevent seizures. neuronal protection in 
» Drug given should have least baby also] 
teratogenicity 


— Most - Valproate 
— Least- 
Lamotrigine/Levetiracetam 
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Chapter 31 


Psychiatric Illness 


[ 


00:01:35 


| Psychosis [no insight] 


ا 


- 
Neurosis (Insight present] 


1 Schizophrenia 
2 Mood Disorders 
| A. Mania 


B. Depression 


Disorder 


Schizophrenia 

Anti Psychotic Drugs 
Typical Anti Psychotics С” ,#] 
Atypical Anti Psychotics [5HT,#] 
— Most drugs possess both properties 


— 


»1 


р,# 


‹1 


Typical Antipsychotics 


1 Strong D2 * 
—  Haloperidol 
Droperidol 


Fluphenazine 


2 Weak D2 * 


C. Manic Depressive 
Psychosis/ Bipolar 


1. Generalised Anxiety 
Disorder 


. Phobias 
OCD 


. Bulimia 


т + WH 


. Post Traumatic Stress 
Disorder 


= Typical Antipsychotics 


— Atypical Antipsychotics 


00:09:05 


[Highest risk of EPS] 


— Chlorpromazine 
Thioridazine [Least risk of EPS among typical drugs] 


00:06:55 : 


3 Intermediate D2 * 


— 


Side Effects 


Thiothixene 
Chlorprothixene 


1 Extra Pyramidal Symptoms [EPS] 


1  Dystonias [earliest] 

2 Akathesia [mc] 

3 Parkinsonism 

4 Tardive dyskinesia [Latest] 

— MCa/w strong D2 # 

Treatment 

Benzhexol — Dystonias [DOC] 
Parkinsonism [DOC] 
Akathisia 


Malignant neuroleptic syndrome 
E C/ in Tardive dyskinesia 


Propranolol — AKathsia [DOC] 
Dantrolene — Malignant neuroleptic syndrome 
Valbenazine — Tardive dyskinesia 


Pathogenesis of Tardive dyskinesia 


> 


— 


چ 


Different from all other EPS 

Occurs with withdrawal of Anti-psychotic drugs 
Chronic blockade of D2 receptors leads to 
Supersensitivity 

Therefore dopamine depleters like valbenazine (VMAT-2 
inhibitor) are used for treatment 
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00:11:35 


©, 
Te 


= — 


VMAT 2 Inhibitors 


¬+ Vesicular monoamine transporter-2 (VMAT-2) transports 2 A 


the monoamine like dopamine and serotonin into the 
vesicle. 


—nhibiting the transporter can decrease the entry of 


dopamine in vesicle leading to decreased release of 
dopamine and NA in the synapse 


— But these also inhibit serotonin, causing decrease in 
serotonin 


Drugs 
Reserpine 
Tetrabenazine 
Deutetrabenazine 


Valbenazine 


— Reserpine was the first VMAT inhibitor developed fo 
Antihypertensive action (due to decrease in NA leading to. 
reduction in Blood pressure) 


— But it also decreased Serotoninresulting in Depression апа! 
people ended up in suicides and so withdrawn now. 


¬ Tetrabenazine and Deutetrabenazine are used fo : 
Huntington s Chorea (increase dopamine) 


— Valbenazine is approved For Tardive dyskinesia 


2 Hyperprolactinemia 
—D, э 1 Prolactin 
D,* — 1 Prolactin 
—m/c а/м strong D2 


3 Ach#— dryness, blurring of vision etc 


Ga* — JBP more common ` 
SHi# — Sedation with Weak 
6 Seizures D, # 
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Disadvantages o* iypical Drugs 7 
1 -S/E © 2 
2 not effective against negative symptoms SA 


Atypical Anti Psychotics 


Advantages 
1 Lesser S/E 
2 Effective against both Positive € negative Symptoms 
Drugs 00:29:09 
— Clozapine — Risperidone 
— Olanzapine = Paliperidone 
— Queitapine > lloperidone 
—  Asenapine = Ziprasidone 
—  Zotepine ә Lurasidone 
—  Aripiprazole > Pimavanserin 
Side effects 
— 1 Glucose 
— Т Lipids Lipodystrophy Syndrome 
— Weight gain [Highest risk with clozapine 
— Insulin Resistance & olanzapine] 
Clozapine 


Doc £or resistant Schizophrenia 
Adverse effects are: 
—. Agranulocytosis [Dose independent] 
— Seizures [Dose dependent] 
— Myocarditis 
— Sedation 
—, Sialorrhea (due to blockade of а, 8 stimulation of M, 
receptors) 
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Quetiapine 


— Causes Cataract | i 
А А $ ^ A 
Ziprasidone 
— Causes Torsades de Pointes [1 QT interval) 
Risperidone 


— Has maximum D2 blocking property among the atypical 
drugs 


— Maximum risk for extrapyramidal symptoms and hyper 
prolactinemia among atypical drugs 
Pimavanserin 


— Atypical antipsychotic drugs acts by blocking 5HT2. 


receptor and specifically approved for treatment of. 
Parkinsonism Induced Mental Anomalies (Psychosis) 


Uses of Antipsychotic Drugs: 
- Anti X Antiemetic property, Antimanic 
- Psy: Psychosis 
- Cho: Huntingtons Chorea (Tetrabenazine Doc) : 
- Tics: Tic Disorder (Gille de la Tourette syndrome 


Tetrabenzine is Doc Haloperidol, Clonidine апа. 
Gunafacine are also used | 


Mood Disorders 


Acute Mania 
— R,of Acute Episode — Sedatives [Anti psychotics / 
BZDJ+ Lithium 
— Prophylaxis = . LITHIUMLDOC] | 
^ (m 00:47:50 : 
L + Leucocytes } Leucocytosis 
| ~ Increase 
T — Tremors [mc] 
H — Hypothyroidism 
| - Increase | 
T E Urine } Polyuria 
M E avoided in Mothers [Lithium in pregnancy 


> Ebstein anomaly] 
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— Plasma concentration L ж 
Acute mania — 0.8-1.2 mEq/L (s T 
Prophylaxis — 0.5-0.8 mEq/L ИШ А aS: 
Toxic — ›2тЕа/. 


Mechanism of Action 
Lithium controls, 
e Mania 
e Depression 
— Mania occurs due to Overactivity of Neurotransmitters 
in brain particularly which acts through Calcium and the 
brain gets stimulated 
— In Depression, there is deficiency of BDNF (Brain Derived 
Neurotrophic Factor) which is reuired for Neuronal 
Plasticity (connections between neurons) Neuron 
plasticity is lost in depression 


Mania | 


— IP¥ (Inositol triphosphate) is required ©ог increasing 
Calcium, when calcium increases it causes over activity оё 


brain. 
After activation of calcium it is metabolized to IP, with 


help of phosphatase enzyme 
— Further it is metabolized to ©огт\1Р. 
IP is further metabolized to form Inositol by removing one 
more phosphate group. 


mi 
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— Inositol will attach with phosphatidyl group which results m 

in formation of Phosphatidyl Inositol (PI) N T 
— Plis then phosphorylated to PIP. ИА 2 
— PIP will then be converted again to PIP2 (Phosphatidyl 

Inositol bisphosphate) and this recycling process 

continues to produce more Calcium leading to increased 

neuronal activity. 
— (Jin Mania, Lithium acts by inhibiting phosphatase enzymes 

which then decreases Calcium production and Mania is 

controlled. 
— In Depression, BDNF is usually metabolized by Glycogen 

Synthase Kinase 3 Beta (CSK-3-|) enzyme which is. 

inhibited by Lithium leading to decrease in BDNF. 


breakdown which leads to increase in Neuronal Placticity, | 
hence it reverses Depression : 


Uses of Lithium: 
e Acute Mania 
e Bipolar disorder (Drug of Choice) 
e Depression 
e Neutropenia 
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Bipolar Disorder: 01:08:02 e 


BIPOLAR _ MUN 


Prevention of Mania Prevention of Depression 
e Lithium 1 Lithium (DOC for 
(DOC €or Mania prophylaxis) preventation o£ 
depression) 


e Anti- epileptic drugs 
e Carbamazepine 
e Valproate (DOC for Rapid 
cyclers) 


It is the only drug that 
decreases suicidal risk in 
bipolar patients. 


e Topiramate 

e Anti - Psychotics 

e DOC for Bipolar in 
pregnancy, as Lithium is 
contraindicated in 
pregnancy 


2 Lamotrigine 


— Overall Drug of Choice €or' Bipolar patients is Lithium 


Depression: 01:11:06 
— Earlier it was belived, decrease in Monoamines (МА) (5HT» 
NA » DA) causes depression. 
— Later it was linked with decrease in BDNF i.e., when î MA 
— 1 BDNF > Neuro Plasticity — | Depression 


Anti Depressants 01:12:18 
Deficiency of monoamines (5HT > NA > DA) cause Depression 


— Typical Anti Depressants — acts by т 5Ht 


Atypical Anti Depressants — ^ acts by other 
mechanisms 
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Typical Antidepressants 
1 MAO-A Inhibitors 
— Moclebemide 


— aKa RIMA 
R , keversible 
| А inhibitor of K^ 
® 
| А i -8 чт E Degradation 


patients 


— indicated €or mild to 
moderate depression 


Non Selective 
TCA (Tricyclic antidepressants] 
— Includes 
imipramine 
Desipramine 
Clómipramine 
Amitriptyline 
Nortriptyline 
— а# 
> +H # 
— Seizures 
"di Arrhythmias 
— Metabolic acidosis 


203 


EJ 
hy! 


PrepLadder 


SNRI [Serotonin Noracrenaline Reuptake Inhibitors] - 


و 


—» 


چ 


Selective Serotonin Reuptake Inhibitors 


t SHT € МА S 
Less S/E Vi 
Doc For severe depression 
Drugs 

Venlafaxine 

Duloxetine 

Milnacipran 

Des Venlafaxine 


Levo Milnacipran 


01:25:03 


— Drugs 


Fluvoxetine 
Paroxetine 
Fluvoxamine 
Sertraline 
Citalopram 


Es-Citalopram 
Dapoxetine — For premature esaculation 


— DOC For mild-moderate depression/depression 
— DOC for all neurotic disorder 
— Adverse Effects of SSRI 


ww Ww 


Nausea (most common) 
Anxiety (due to up-regulation of SHT2 receptors) 
CNS: Headache, bad dreams 


Sexual: Anorgasmia 
Delayed edaculation (Dapoxetine used for Pre Mature 


ESaculation) 
Discontinuation syndrome (Least with Fluoxetine) 


Delayed action 


ЫЎ Ртері adder 


Atypical Anti Depressants 


ae 
— Drugs | t. 
Биеке — Anti-Smoking drug А A 
Amineptin * 
Tianeptin 1 reuptake of 5 HT 
Mirtazapine 
Amoxapine > D2 # also 
Atomoxetine — used in ADHD 
Mianserin 
Mirtazapine 


— Ìt is a Noradrenergic & Specific Serotonergic 
Antidepressant (NSSA) 


— Acts by blocking a, 5-HT,,, receptors 


— It increases both Noradrenaline # Serotonin in synapse- : 
Noradrenaline can act on any receptor but Serotonin can : 


act on SHT, only (5-HT,/5-HT./5-HT, are blocked by 
Mirtazapine) : 


— Advantages 


* Has less sexual side effects compared to other Anti 
depressants 


Esketamine 


— Acts by blocking NMDA receptor of Glutamate 
— Used as a Nasal spray for depression 


Brexanolone/Allopregnanolone 
— Approved for Post-partum depression 
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4 - ^ glucose 


B ою" 


Dystonia -benzhexol 
Akathisia - Propranolo 
Parkinsonism - Benzh 
Tardive dyskinesia 
valbenazine 
Malignant tic 
syndr 


Oy tese 
- MHyperprolactinemia 
- Асһ 
- Alpha # 
HI * 


- Anti-emetic 


- ipd c Psycho 
E s Е S sis 
- Weight gain [es H ii И 
EX - Huntington's 
insulin resistance |. dias di 
У" te rea 
аарак syndrome |. 
| io Tic disorder 
Clozapine 
MISES E Е | n 
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MOA 
МАМА - Inhibit the 
phosphatase enzyme 
DEPRESSION - Increase in 
level of BDNF 
USES 
Levels e Mania 
Mania — O.8-12 mEq/L e Bipolar 
i - LITHIUEN / 
Bipolar — 0.5-0.8 mEq/L "E . 


| Toxic —» 2mEq/L ا‎ | | 
| \ а N e Neutropenia 


SJE 
L —Leucocytes 
| — Increase 
T — Tremors 
H — Hypothyroidism 
| — Increase 
| U — Urine 


\ M — Avoid in Mothers 


E] ргер adder 


Chapter 32 Б" 


Drugs of Abuse (Opioids & 
Alcohols) 


Opioids 


00:18:28 
— Obtained from Opium [Crude extract of Poppy plants] 
— Opiates =" drugs derived from opium 
— Maor opiate — Morphine 
— Opioids — Opiate like substances 
Morphine 


00:19:15 
— acts опр, К, 5 Receptors : 


> Stimulat’ of p, К, 5 Receptors cause + Analgesia 


и Receptor Functions 


S — Sedation -> can cause coma 

A — Analgesia — used in severe pain 

C — Constipation — Used in diarrhea 

R — Respiratory depression — avoid in asthma & 
COPD 

U — euphoria — Addictive drugs 

M — Miosis 


— т Morphine poisoning, the patient usually present in. 
comatose state as p receptor causes depression of 
brain. : 

— Morphine is used to treat any pain like cancer pain, pain 3 
of Myocardial Infarction but it should not be used to 
treat Biliary colic. | 


— Because in Biliary colic, stone in bile duct irritates it, 
when morphine is given in biliary colic it causes spasm of 
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e 
sphincter of Oddi which increases the intra biliary = 
pressure leading torupture of bile duct 9*2 

STA A 


Morphine can cause decreased GI motility which causes 
Constipation 

Morphine is avoided in conditions like Asthma, COPD 
because it worsens the conditions as it may cause severe 
Respiratory depression. 

Morphine causes euphoria and it is highly addictive. 


Addictive drugs have 2 important properties. 
ıi. Tolerance ii, Dependence 
Г |_ : b 
| Same doses of morphine — Psychological: | 
which was able to cause Characterized by craving 
euphoria previously, is —, Physical: 
nable to caus 
| » еккен гин Characterized by 
| — Due to — the | withdrawal symptoms 
erson keeps on increasin 
P P ү "чо. Withdrawal symptoms of 
the dose TP 
апу addictive drug: 
—› Q. Tolerance can occur to all 2 Am 
the actions of morphine x did 
* Sympathetic symptoms: 


except? 


3Cs - Tachycardia, palpitations, 
C-Constipation tremors, Hypertension | 
C-Constriction оё Pupil : vida Nose ap 
C-Convulsions | | 
* Opposite to normal action | 
of the drug: 
| Eg. Morphine — Causes 
| sedation 


Opposite action — 
Stimulation of brain 


— Morphine causes constriction of pupil - moisis |€ 
overdose occurs — Results in pinpoint pupils 


— Absolute C/ of morphine: Head inoury 


1 causes miosis 


- Head inóury patients — Mostly they will be in a comatose 
state 


- Progress of patient after giving drugs is assessed by 
pupillary reaction 
- Morphine — Pupil remains in miosis — assessment of 
progress cannot be done 
l 
Treatment is interrupted 
2 It causes respiratory depression 
Head insury — R.R is already depressed 
l 
Morphine aggravates it 


3 Morphine 1 intracranial pressure 


Respiratory depression — Co, accumulates — vasodilation — | 


t Intracranial pressure 


Classification 


Opioid Agonists — Stimulate all 3 Receptors Гр, : 
K, 83 

Opioid Partial Agonists — partial agonist at | 
receptors 

Opioid Agonist – — agonist on one [K], 

Antagonsts antagonist on other [p] 


Opioid Antagonists — blocks all З Receptors 


Agonists 00:34:57 : 


— Drugs 
Morphine 
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00:33:15 : 


nam 
ur 


PrepLadder 


o 
Heroin 100 times more addictive than کے“‎ 
morphine D 
Р я Е ? 
Methadone > Very long acting, used in 2 2% 
deaddiction of Opioid 
Pethidine 


Codeine / Pholcodeine / Dextromethorphan / Noscapine 


Loperamide / Diphenoxylate 

Tramadol / Tapentadol 

Fentanyl! 

Alfentanyl 

Sufentany! 

Remifentany! 

Codeine / Pholcodeine / Dextromethorphan / Noscapine 
— cough suppressants / Anti Tussives 

— Indicated For dry cough 


Mao -A 


Pethidine —< hin Degradation 
* 


Nor Pethidine [Very long acting] 
4, SIE seizures [on chronic usage] 
=› €/ along with MAO - Inhibitors 


Loperamide / Diphenoxylate 

—  Indicated £or non-infective diarrhea 

—  ClIlin infections 

— To prevent the drug abuse, the market preparation of 
loperamide and diphenoxylate — are always given in 
combination with Atropine (Sub therapeutic dose) 


Tramadol / Tapentadol 
— МОА 


= Hose } causes analgesia 
— f15HT&NAin spinal cord 
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Fentanyl, Alfentanyl, SuCentanyl $ Remifentany! gm 
— Highly liquid soluble drugs [А p 
— Used for anaesthesia o 


— causes Post op. muscle rigidity [post op. muscle pain c/b 
Succinylcholine] 


— Sufentanyl — most potent opioid 


— Remifentanyl — Shortest acting opioid [dit 
metabolism by Pseudo chE] 


2 Partial Agonists 00:48:48 
^ Buprenorphine — has Ceilling Effect ON respiratory | 
depression 
3 Agonist Antagonist 00:50:34 : 
— Drugs 
P Pentazocine 
N Nalbuphine 
2 , Eutorphanol 
¬ agonist @ K 8 antagonist @ р 
—S/E — hallucinations 
4 Antagonists 00:51:43 - 
— Drugs | 
Naloxone — Short acting, given iv 


Naltrexone | — — Longacting, given Orally 
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А о 
Opioid Deaddiction 00:56:52 = 


o _ pws 


Short Term Addiction Long Term Addiction 
Е Stop Opioids Replace with Methadone 
l [less addictive # Long acting 
Withdrawal Symptoms | | Cause less euphoria) 
Sym. System * Opposite to | dose gradually & STOP 
Opioids 
Rx by Rx by | 
- p# -BZD | | 
- Clonidine 
L _|_ 
Relapse Prevention 
-f 
Naltrexone 
L 
Alcohols 00:00:33 


| Alcohol Ethyl Alcohol Methyl 
| Alc. Dehydrogenase l Alcohol 
| Aldehyde Acetaldehyde | | 
| Ald. Dehydrogenase { Formaldehyde | 
| Acid Acetic Acid | 
| Formic Acid 


Ethybalcoho! 
Disulfiram 


— inhibits Acetaldehyde dehydrogenase 

—  Usedas Alcohol Aversion Therapy 

— Instead of euphoria, unpleasant symptoms occur on 
consuming alcohol dit + acetal dehyde 
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Disulfiram Like Reactions 00:09:00 


— Drugs 


ral 
L 


f 
( 


NA 


р 


. Lephalosporins (Some) 
chlorpropamide 

- .riseotulvin 

- Metronidazole 

- Procarbazine 


Methyl Alcohol 


— 


Both formaldehyde and formic acid can cause retinal 


damage and blindness 


used 


Ethanol (Ethyl alcohol) act as a competitive inhibitor of 


methanol 
Ethanol: 
* Cannot be given Intravenously 
* Given by Intra-gastric route (through Ryle's tube) 
-Dependent on CIT absorption 
{ 
Not reliable 


l 


So, we cannot exactly titrate the effect with the dose : 


• It is alcohol — So produce inebriant effect 

To avoid the above side effect, new drug has been 
developed called 

Four Methyl Pyrazol / FOMePizole 

Competitiver inhibitor of alcohol dehydrogenase itself 
Can be given by І.М route 

It isnot aninebriant 

D.O.C for methanol poisoning 


acid 
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For inhibiting alcohol dehydrogenase — Ethanol has been | 


Folic acid — 1 the metabolism оё ¢ormaldehyde/ Formic 


Ethylene Glycol 
_ Used as Anti-freeze / lubricant in the industry 


- Act like alcohol — i.e metabolized to form aldehyde 


Ethylene glycol 

| Alcohol dehydrogenase 

Glycol aldehyde 
| converted to 

Glycolic acid 
l metabolized to ©огт 

Oxalic acid 

Q. A person has consumed some industrial solvent, & the 


person comes with metabolic acidosis 8 has Oxaiate 
crystals in the urine. What is the diagnosis? 
Ans. Ethylene glycol poisoning 
— Treatment: Formepizole (Inhibit alcohol dehydrogenase) 


Alcohol De - Addiction 00:10:12 
— There are 3 methods 
i Replacement method 
ii By giving drugs which | craving of alcohol 
iii Aversion therapy 


(i) Replacement method: 
— Replace the addictive drug with similar type of drugs which 
are long acting 
* Alcohol — CNS Depressant 
— So, replaced by long acting C.N.S depressant i.e 
Benzodiazepines — Chlordiazepoxide / Diazepam 
$ 
Gradually | dose 
} 
Stop 


шш 
hu! 
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(ii)Drugs | alcohol craving: u^ 


None le Naltrexone — can't | opioid craving. It |se Ges) 
risk of relapse in opioids Vin 

OF - Ondansetron 

The - Topiramate 

Above - Acamprosate 


(ii) Alcohol Aversion Therapy: 
Ethanol 
| Alcohol dehydrogenase 
Acetaldehyde 
| Aldehyde dehydrogenase 
Acid 
— Mabor euphoric effect of alcohol is caused by ethanol 


-< 


After sometime, metabolism occurs and produce — acid: 
— inactive — no effects 


— Ifacetaldehyde accumulates, it cause adverse effects 


e Vomiting 
e Headache 
e  Labile B.P 


e Blurring of Vision 


— |€ aldehyde dehydrogenase doesn't work, aldehyde 
accumulates 


— Drug inhibiting aldehyde dehydrogenase — Disulfiram —> 

used for alcohol de-addiction 
— dtdoesn't | Craving | 
— Тһе person would be afraid of taking alcohol bcoz of the | 


adverse effect he had experienced due to disulfiram = 
Alcohol aversion therapy 


* Psychological dependence 


— Person has craving 8 person is psychologically dependent : 
that he cannot live without alcohol 


— But if person doesn't get alcohol, there may not be any 
physical symptoms 
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* Physical dependence 
— Person is physically dependent 
— |¢ the person doesn't get the alcohol, the person develops 
physical symptoms called Withdrawl symptoms 
Disulfiram 
— Only indicated in psychological dependent patients. 
— Cl physically dependent person 
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D fiction Tolerance e diti 
e Constipation 
„г ge «| Constriction of pupil 
» onis e Convulsions 
e BZD | : 
Long Term \ OPIOIDS : > Dependence 
• Methadone x Sympathetic Symptoms 
e Naltrexone 7А io e Tachycardia 
Agonist * Palpitation 


• Morphine Q * Tremors 


Hypertension 


Partial Agonist 
Buprenorphine 
Mixed (Agonist + Antagonist) 

e Pentazocine 

e Nalbuphine 

e Butorphanol 
Antagonist 

e Naloxone 

e Naltrexone 


Га А As p ty Жек: AIL 

> > 2 1 b 

4 Ugo MES de E ЭК. a opt ks MADRE f od 

че: US ae ر و‎ SES ЖР OE VOR ae TO A кш, ae 
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Unit: 9 Hematology 
Chapter 33 


DRUGS AFFECTING BLOOD FLOW 


1 Aspirin — act on TXA, 

2 Clopidogrel act on ADP 
Ticlopidine i 

3 Abciximab 
Tirofiban act on OP IIb /Illa 


Eptifibatide 
1 Drugsacting on TXA, 
Phospholipids 
l 
Arachidonic Acid 


Prostaglandins Leukotrienes 
PGG,/H, 


д» 4 


ТХА, PGI, PGD/E/F, 
Platelets Endothelium Other 


TxA, — cause Aggregation 
Pal, — Inhibit aggregation 
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де о Lesteriorizar” J 
Platelets s 
Blood vessel Sticky 


00:00:15 


00:05:25 


E" 


PrepLadder 


Aspirin — Irreversible inhibitor of COX 
2 Drugs Acting on ADP 
¬ ADP Receptor — Р,Ү,, 
— Drugs 
Clopidogrel 
Ticlopidine 
— These drugs irreversibly inhibit P. Y, 
— Both are prodrugs [inactive] 
— Activated by CYP2C19 
— Omeprazole inhibit CYP2C19 
—  Shouldnot combine with these drugs 
PRASUCREL 
- Like clopidogrel, it is also an irreversible inhibitor o€ ADP 
- Faster acting than clopidogrel 


- But prasugrel has high risk of causing cerebral stroke: 


(therefore СЛ in stroke) 
— Reversible Р,Ү, INHIBITORS 
CAN CREL Or 
TICA CREL Or 
3 Drugs Acting OnCpilb/llla — Strongest anti-platelet drugs 
e Abciximab 
e Tirofiban 
e Eptifibatide 
4 Drugs Acting on Thrombin Receptors 


— Like Thromboxin A2 and ADP, Thrombin can also activate: 


Platelets 
— However, Main function of thrombin is to generate Fibrin. 


PAR — 1 receptor 


(У ? 


PLATELET SURFACE 
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„Оп the surface of platelets, PAR-1 receptors are present, 
thrombin binds to this receptor and results in activation of 


platelets. 
— Drugs are developed which inhibit PAR-1 receptor leading to anti- 


platelet action. 
PAR-1 Antagonist: 
e Atopaxar 
e Vorapaxar 
ANTI PLATELET DRUGS ARE PREFFERED IN ARTERIAL THROMBOSIS 
Anti Fibrin Drugs/Anti Coagulants 
Oral Anti-Coagulants 
1 Vitamin K antagonist 
2 Direct thrombin inhibitor 
3 Factor Xa inhibitor 


00:20:40 


1 Warfarin 
— Liver can produce all clotting factors but 


4 factor (II, VII, IX, X)which require vitamin Kto 


become active 
— Vitamin K result in y-carboxylation of glutamate residues of 


Il, VII,IX and X to make them active 

—, Vitamin K can also activate certain anti-clotting factors like 
protein C and protein S. 

— Warfarin acts by inhibiting vitamin К 

— When we start warfarin for initial 1 or 2 days there is increased 
risk of clotting Known as Hypercoagulation or Dermal vascular 
necrosis.lt is also Known as Purple toe syndrome (mainly seen in 


genetic deficiency of protein C) 


Properties of Warfarin: 
1 Oral anticoagulant 
2 Inhibit vitamin -K 
З 4-5days to produce action 
4 Mainly used for maintenance purpose 
5 Anticoagulant effect 
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* In vivo (inside the body) - Effective 
* In vitro (outside the body) - Not effective 
6 Contraindicated in pregnancy: Fetal Warfarin Syndrome 
Warfarin prevents action of osteocalcin 
| 
Leads to skeletal deformity 
l 
Microcephaly, Nasal hypoplasia 
7 Efect of Warfarin is monitored by PT/INR 


Monitoring 


— mainly affects extrinsic pathway 
— monitored by Pro thrombin Time or INR 
— Clotting Pathway 


Extrinsic pathway monitored by Prothrombin time [PT] 


Intrinsic pathway monitored by activated Partial 


Thromboplastin Time 

Normal! Values 
PT  — 12-16sec[-15S] 
aPTT — 26-32sec(-30 sec] 


in Warfarin Therapy, РТ 4, 2-3times the control value 


Heparin mainly affects Intrinsic pathway, monitored by aPTT 
W — Warfarin H — Heparin 
E . Extrinsic pathway INT —« intrinsic pathway 


PT . Prothrombin Time 


Prothrombin Time Measurement 


Before warfarin therapy 
After warfarin therapy 
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. Different Labs give different control values for the same sample 
`, Solution — Measure both samples in Same Lab 
INR [International Normalised Ratio] 
ISI 
_,| PT test pus { 
INR | ITA International 
Sensitivity Index 


_, Value of INR will be same in all labs 


Warfarin Overdose: 

— Overdose of Warfarin causes bleeding 

_› Active Factors like lla, Vila, IXa, Xa (which are Known as Four 
Factor complex (or) Prothrombin Factor complex) is. . the 


Treatment of choice. 
_› |¢ Four Factor complex is not available, then fresh frozen plasma 


can be used. 
— |¢ the fresh frozen plasma is also not available, Whole blood should 


be given 
— But the Treatment of choice for bleeding tendency due to 


warfarin is Vitamin K 
— Vitamin K is also antidote for Warfarin overdose. 


INR values and Treatment of Warfarin over dose 


e «5- Warfarin should be stopped. 
e 5to20- Warfarin Should be stopped and Vitamin K is 


administered 
e > 20 - Warfarin should be stopped and Four factor complex is 


given 


2 Direct Thirombin Inhibitors: 
e Dabigatran - can be given Orally and does not require 


monitoring 
e Dabigatron overdose / toxicity is treated with a monoclonal 


antibody called |darucizumab 
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3 Direct Factors Xa Inhibitors ^ 


* Rivaroxaban - reversible oral Xa blocker / antagonists, and this G p 
drug do not require monitoring | ZK 
| Rivar — Reversibile 
e Other drugs are, О _› Ora 
- Apixaban ХА — XA 
В — Blocker (ог) 
- Edoxaban AN — Antagonist 
- Betrixaban MM 


Andexanet Alpha is the antidote for factor Xa inhibitor 
overdose, 


Insectable Anti Coagulant / Thrombin [lla] Inhibitors 
1 Indirect lla Inhibitors 
2 Direct lla Inhibitors 

1 INDIRECT lla INHIBITORS [HEPARIN] 


Heparin * Anti Heparin * Anti 

thrombin Thrombin 
" 

Antithrombin Antithrombin 

5 n dpa V n g кы 
AT inhibit thrombin in AT inhibit Xa 
complex without 
(Heparin + AT + 12] forming complex 


UFH - activate antithrombin - Inhibit factor lla = Xa 
LMWH - activate antithrombin - inhibit factor = Xaplla 
Fondaparinux – activate antithrom-only inhibits factor Xa 
Heparin 

1 Route — S/Cor iv 

2 Inhibit Xa € lla 

3 Immediate Action — useful in acute conditions 

4 Anti coagulant of choice in pregnancy 

5 monitoring done by APTT 

6 Antidote — Protamine Sulphate 

7 SIE — Bleeding 


— Heparin induced Thrombocytopenia 
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- LMWH usually does not require monitoring (o xz) 
- But in a patient with renal failure we need to monitor the sA 


LMWH by doing anti factor Xa Assay 


Heparin Induced Thrombocytopenia CHIT] 


— Thrombocytopenia occurs 
=} is present — 
Thrombosis pr е” 
рос — Direct Thrombin Inhibitors тегше 
агае 


2 Direct Thrombin Inhibitors T 
— Drugs 
Hirudin 
Lepirudin 
Bivalirudin Insectables 
Argatroban 
Melagatran 
Dabigatran — Given Orally 


Anti Coagulants are Effective in Venous Thrombosis 
- indicated in DVT & pulmonary Embolism 


Thrombolytic Drugs / Tissue Plasminogen Activators / Fibrinolytic 


Drugs 


— Plasmin removes thrombus 
Plasminogen. tPA , Plasmin 
— Drugs 
Streptokinase 
Urokinase } Short acting, given iv 
Alteplase 
Reteplase | long acting, given as bolus 


Tenecteplase Tenecteplase — Longest acting 


Streptokinase 


— derived from streptococcus 
—can cause Allergy 


— Antibodies against StreptoKinase produced 


rtPA [Recombinant Tissue Plasminogen Activators] 
— Alteplase 


Reteplase 
Tenecteplase 
—No allergy, no antibody formation occurs Overdose of. 
thrombolytics leads to bleeding 
Antidote: Epsilon Amino Caproic Acid [EACA] 
Tranexamic Acid 
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Chapter 34 
DRUGS AFFECTING BLOOD CELLS 
Drugs Affecting Cells 00:00:14 
> Hematinics 
» Growth factors 
00:01:07 


Hematinics 
These are nutritional substances which help in formation of blood 


E.g 
1 Iron (Fe) - deficiency leads to microcytic anemia 


2 Folic acid (FA) J deficiency leads to megaloblastic anemia 


3 Vitamin B12 
Iron Deficiency Anemia 00:01:37 
i.e, Microcytic hypochromic anemia 
Cause of iron deficiency - 

1 Nutritional deficiency 

2 Blood loss (e.g menstruation) 

3 Hookworm infestation 


Rx - Orallron - RxOC 
For children drops are available. These should be given deep in 


mouth or else they cause skin pigmentation 
After giving treatment 
- Earliest response - Reticulocytosis 
- |€ Hb is improving by 0.5 g/d/week, that means adequate 


response 
- Oral iron treatment is continued for 2-3 months even after the 
Hb levels come to normal to replenish the iron stores in body 


Inóectable Iron 
Iron dextran - iv and im 
Iron sorbital citrate (im only) 
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Intramuscular iron is given by Z-tract technique to avoid 


pigmentation 6 t 
- Indication of inSectable iron:- P4 p? 
1 Oral iron cannot be given 
e.g. - malabsorption 
- Not tolerated (due to Gl symptoms) 
2 Given with erythropoietin 


Erythropoietin will stimulate RBC formation and will unmask 
any iron deficiency 


- Dose = 4.3 x Hb deficit (g/dl) x body weight (kg) 


Megaloblastic anemia 00:08:54 | 
Causes | 
1 Folic acid deficiency 
Rx - folic acid orally 
2 Vitamin B12 deficiency 
- |€ due to intrinsic factor deficiency: Insectable Vitamin B12 


Note - In undiagnosed megaloblastic anemia, never give FA alone 


Reason - 

“A ¬ stimulates RBC production 

vitamin B12 — stimulates RBC production 
- .Myelin sheath formation 


So if a person has megaloblastic anemia due to B12 deficiency and | 


we do not know the cause (ie. B12 or FA deficiency) and we start : 
treating on FA alone : 


His blood picture will improve (RBC, Hb) and his symptoms will 
improve initially. But due to B12 deficiency, myelin formation. 
won t take place so his neurological symptoms will get worse. Also 
the B12 stores will get used up in forming RBC. This will further 
worsen the symptoms. It can result in Sub-Acute Combined 
Degeneration of spinal cord. 
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Hematopoietic Growth Factors 00:12:27 


Indications 


Growth 
Factor 


Anemia d/t chronic failure 
Anticancer drugs induced bone 
marrow suppression 


Erythropoietin 


wBC G-CSF 
GM-CSF 
Platelets | IL-ll 
Thrombopoietin 


Erythropoietin 
—+|Indications 
Anemia dit chronic Kidney disease 
Anaemia dit BM suppression 
— Overdose causes — Polycythemia 
— Drug — Darbopoietin [Recombinant Erythropoietin] 


a. Leukopenia due to bone marrow , 
b Mobilize PBSC (peripheral blood 
stem cells) 


Thrombocytopenia d/t BM | 


С-СЅҒ-& GM - CSF 
_,Indication — Leucopenia dit anticancer drugs 


— DRUGS 
G-CSF — Filgrastim 
Pegfilgrastim 
GM-CSF + Sargramostim 
Molgramostim 


IL— 11 — Used For thrombocytopenia dlt anticancer drugs 


— Oprelvekin 
Thrombopoietin Receptor Agonists — used in ITP 


— Romiplostim 
Eltrombopag 
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Direct Thrombin  — 9 a 
Inhibition 


- Inhibit vitamin K 

- 4-5 days to action 
- Maintenance 

- Fetal Warfarin Syndrome 
Monitor by PT 


la* 
Hirudin | 
• Lepirudin BPO OG: 
Bivalirudin | 
Argatroban 


Indicated in DVT / 
Pulmonary Embolism 
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— P)" ——" 


Vitamin K- Antagonist 


Warfarin 

- Inhibit vitamin K 

- 4-5 days to action 

- Maintenance 

- Fetal Warfarin Syndrome 
- Monitor by PT 
Overdose 
- МЕК 


SIC or I/V 


X al la ә 

Given in Pregnancy, 
Monitor by a PTT 
Antidote - Protamine Sulphate 


232 


Unit: 10 Antimicrobial Drugs ^c 
Chapter 35 ә, 
Cell Wall Synthesis Inhibitors 
Classification of AMA Based On 00:00:29 : 


1 Саа Drugs [Kills] 
Static Drugs [inhibits growth] 


— Static and cidal drugs both can be used in normal. 
immunocompetent persons 


— In Immune-suppressed persons only cidal drugs are used, static 
drugs should not be used. 


— Мадог cidal drugs are, (BEVAFA) 
• BE- Betalactams 
e VA - Vancomycin 
e F- Fluoroquinolones 
« A-Aminoglycosides 
2 Type of Organisms 
3 Chemical Structure 
4 Source — Antibiotics (Obtained from microorganisms) & NON- 
Antibiotics (obtained from plants or other sources) 


> (All antibiotics are antimicrobials but all antimicrobials 
are not antibiotics) 


5 Mechanism of Action 
a Cell wall synthesis Inhibitors 
b Protein synthesis Inhibitors 
c Metabolism 
d DNA 
e Membranes © Membranes 


Cell wall Synthesis Inhibitors 00:05:32 
— Drugs 
Firmly | — Fostomycin — used For UTI 
Bindto  — Beta lactams 
Bacterial — Bacitracin + Localuse only 
Cell —  Cycloserine —  UsedinTB 
Vall -— Vancomycin 
BetaLactams 00:09:30 
1 Penicillins „Жылай 
2 Cephalosporins difere p larome © 
3 Carbapenems ^1 absent чу moncbactamg 


4 Monobactams 


Penicillins 
Penicillins G / Benzyl Penicillin 
Limitations 
1 not effective oraly [Acid labile] 
2 Short acting Cdit rapid tubular secretion] 


3 Narrow spectrum 
4 Resistance 
5 Allergy 


1 Acid Resistant / Oral Penicillins 
V— Penicillin V 
О Oxacillin 
D —  Dicloxacillin 
C —  Cloxacillin 
A — Ampicillin 
Amoxycillin 


2 +Duration of Action of Penicillin G 
— Probenecid compete with Penicillin at tubular pumps — ? duration 


of action of Penicillin 
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Depot Preparations 


— Benzathine Penicillin б — Longest acting Penicillin 
—  Procaine Penicillin G 


— Depot preparations are given by IM route only 


3 Spectrum of Penicillin 


GRAM +VE GRAM -VE 
Cocci Bacilli 
COCCI Bacilli | | 
{ | Neisseria not effective: 
Strepto Bacillus 
Straphylo Clostridium Y 
Diphtheria ‘i E.Col 
: , eningococi Gonococci ! 
Listeria Salmonella 
Shigella 
Pseudomonas : 
klebsiella 
Extended/Wide Spectrum Penicillins 
A —  Ampicillin, Amoxycillin 
Сі  Carbenicillin 
Ty  Ticarcillin Anti Pseudomonal 
^ —  Medlocillin Drugs 
A —  Adlocillin 
Р ¬+  Piperacillin 
Vancomyeéfhis Not Effective Against Pseudomonas 
4 BLactamase Inhibitors 


Clavulanic Acid + Amoxycillin 


00:24:14 


Sulbactam + Ampicillin 


Tazobactam + Piperacillin 


Penicillinase Resistant Penicillins 
pe Cloxacillin 
Qo Oxacillin 


N— Naécillin 
р Dicloxacillin 
О 


M Methicillin [most resistant] 


_, MRSA[Methicillin Resistant staph. aureus] 
_, resistance is d/t altered Penicillin Binding Proteins 
— Blactams are ineffective except 5” gen. cephalosporins 


5 Allergy 
_, Skin testing done by intradermal insection of drug 


— Cross Allergy — allergic to one penicillins, all. В lactoms сап 


cause allergy except monobactam 


Penicillin GIndications 
First Line Drugs In 
L — Listeria 
А —  Actinomycosis 
S — Syphilis 
Т — Tetanus 
М  Мепіпдососсиѕ 
AN — Anthrax 


Listeria 
— Drug of choice for listeria is Ampicillin 
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00:31:57 


Syphilis: 


| Syphilis TYPES 


| Treatment 


Primary syphilis | 
Secondary syphilis 
| Early 


pase 
Late 


Tertiary syphiistexcept |- 
| neuro) 


| Neurosyphilis - 


| Single injection of Benzathine 


Penicillin G 
IM route, Dose of 2.4 MU 


3 insections (1 insections a 
week) of 
Benzathine Penicillin G, IM with 
2.4 MU 


Penicillin G (Aqueous/Crystalline) 
is the Drug of Choice for 
Neurosyphilis, (several times a 
day for 10-14days) Procaine 
Penicillin G Can also be used for 
the treatment. 


oo ÉL : 


Tetanus 


— First line drug for Tetanus is Penicillin G Metronidazole 


Meningococci: 


Meningococci 


Treatment 


Ceftriaxone 


* DOC in pregnancy 


Prophylaxis 


* More effective than ciprofloxacin 
* Safe in pregnancy and children 


Ciprofloxacin 
Less effective 


C/lin Pregnancy and 
children 


Can be given orally. 
DOC for Mass chemo 
prophylaxis of 
Meningococcal 
Meningitis. 
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Anthrax: 
_.Drug of choice for Gonococcal Urethritis is Ceftriaxone. 


_.Drug of choice for Non-Gonococcal Urethritis is Azithromycin 
— Drug of choice Сог Mixed (Gonococcal and Non gonococcal) 


urethritis is Azithromycin 


Cephalosporins 00:43:07 


1" 2" Gen 3" Gen 4" Gen | 5” Gen 


Gen 


Effective Against 


Gm Gm +іме Gram +ve Gram MRSA 
Gm -ive Gram -ive -ve 
Anaerboic Widest 
spectrum 


Cefazolin Cefuroxime | Cefoperazone | Cefepime | Ceftibiprole 
Cefalexin Cefoxitin Ceftriaxone Cefpirome | Ceftaroline 
Cefalothin Cefmetazole | Cefotaxime 
Cefaloridine | Cefomandole | Ceftizoxime 


Cefadroxil Cefaclor Cefpodoxime 
Ceftazidime 


Ceftibuten 
Moxalactam 
Cefixime 


1 Bile Secreted Cephalosporins 


_,Safe in renal failure Bile Secreted Anti Microbial Agents 


— includes 
Cefoperazone 
Ceftriaxone — S/E 


j 
Biliary Sludge syndrome 
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e 


An. 


e 
2 AntiPseudomonal Cephalosporins Е 


— includes Ge 
| LÁ» 
Cetepime < 
Cefpirome 
Cefoperazone 


Ceftazidime [most effective anti pseudomonas 
cephalosporin] 


3 Disulfiram Like Reaction 
поб be given with alcohol 
— includes 
Cefoperazone 
Moxalactam 
Cefotetan 


Cefoxitin 


4 (| Prothrombin) Hypoprothombinemia) 
— includes 
Cefoperazone 
Moxalactam 
Cefotetan 
Cefoxitin 


Carbapenems 00:58:33. 
Imipenem: 
• Effective against Gram (+), Gram (-) and Anaerobes 


• Always given with Cilastatin because if given alone it is broken. 
down by Dehydropeptidase enzyme in the Kidney 


• Imipenem is a broad spectrum antibiotic, it is also effective 
against Pseudomonas. 


Side effect of imipenem: Seizures 
Contraindication: Epileptic patients 
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Other Carbapenems. ume | 
e Meropenem Le 
„ Ertapenem ИАА 
e Doripenem 


e Faropenem 
-., All carbapenem's аге insectable except Faropenem which can be 


cilastatin not required, 
lesser risk o€ seizures 


given Orally. 
_. Any bacteria (mostly Klebsiella) which has Extended Spectrum 


Beta Lactamase (ESBL) enzyme is resistant to most of the 
antibiotics (except carbapenems) 


Limitations of ESBL: 
_› Cannot break carbapenems and hence carbapenems are the drug 


of choice for ESBL producing bacteria. 

_› Can be inhibited by Beta lactamase inhibitors like Piperacillin + 
Tazobactum combination 

New Delhimetallo-beta lactamase (NDM): 01:06:25 
e Canbreak even Carbapenems 
e It cannot be inhibited by Betalactamase inhibitors 

— This infection is also Known as Superbug 

— Colistin can kill the bacteria that produces МОМ beta lactamase 

— Colistin is the drug of choice for МОМ producing bacterial 
infections 

Monobactam 01:07:41 

Aztreonam 


—. do not show cross allergy 
— effective only against Gm -ve bacteria including Pseudomonas 


Vancomycin 
— Glycopeptide 
— Not effective orally [Not Absorbed] 
— given by IV — releases Histamine — Red man syndrome 
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S/E E 

| [Am 
—nephrotoxic 
—Ototoxic AN: 


—not effective against Pseudomonas 


^ Use 
—MRSA (DOC) 
Note:- DOC for prophylaxis of MRSA is Mupirocin/ Bacitracin 
— Pseudo Membranous Colitis 
e Commensal bacteria protect the GIT from infections 


e Broad spectrum antibiotics Kills commensal, Which Predispose : 
to Super Infections 


• WBC forms a membrane — Pseudo Membrane 
Pseudomembranous Colitis 


1 Mcorganismresponsible — Clostridium difficile 


2 MCcause ¬+ 3" gen. cephalopris Статус 
3 Doc — Oral Vancomycin 


[Only Oral indication of vancomycin] 


24 В een 
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Chapter 36 
Protein Synthesis Inhibitors 


Protein Synthesis Inhibitors 00:00:15 


Inhibit the attachment of tRNA to А site 
inhibit the soining of 2 AA [peptide bond 
formation] 


1 Tetracyclines — 
2 Chloramphenicol — 


3M — Macrolides 
C — Clindamycininhibit Translocation 
Ө = Quinpristin 


4 Aminoglycosides — act by causing Misreading o£ mRNA code 


Only cidal protein synthesis inhibitor 


Binding 
Binding 
A Aminoglycosides 
T Tetracyclines 


30S bind @ 30 S Ribosome 


Rest all bind at 50 s ribosome 
1 Tetracyclines 00:11:40 
Drugs 
Tetracycline 
Oxytetracycline 
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e 
Chlor Tetra Cycline = 


Demeclocycline = most phototoxic, highest risk оё DI m 
Doxycycline — № 
Minocycline — highest vestibular dysfunction 

Adverse Effects 


к — Kidney Failure — C/\ except Doxycycline 

A — Antianabolic 

Р — Phototoxic 

| — insipidus diabetes 

L — Liver Failure С/ 

D — Dentition 8 Bone <C/l in pregnancy & children] 

E — not be given after Expiry [risk of Fanconi syndrome] 
V — Vestibular dysfunction 


S — SIADH[Demeclocycline] 

R— Rickettsia [DOC] 

| — Granuloma Inguinale [DOC] 

L— шу 

A +> Atypical p NeumoniatDOC — Macrolides] 


К — Cholera(DOC] 


A — luminal Amoebiasis [DOC For amoebiasis—-Metronidazole] : 


Resistance: : 
—- Resistance to tetracyclines ^ — Due to development of. 
effluxpumpsinbacteria : 


Tigecycline 
— Resistant to efflux pump 


= Mechanism of action is similar to tetracycline but chemical : 
structure belongs to Clycylcycline 


Tigecycline is a broad-spectrum antibiotic but is поб. 
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EI 


effective against pseudomonas 
It is secreted in bile and so it is safe in case of renal disease 


00:29:50 


2 Chloramphenicol 


—* 


——% 


Macrolides 


It is a protein synthesis inhibitor 
It binds to 50 S ribosomes and inhibits the ioining of amino 


acids. 


Bacterios 


inhibitors) 
Rarely used now a days — because Not effective and toxic 


tatic drug (like most оё the protein synthesis 


initially, chloramphenicol was the DOC for enteric fever 

But now most of salmonella has become resistant to 
Chloramphenicol by developing inactivating enzymes. 

It has high risk of causing Bone Marrow Suppression 

It is contraindicated in newborn babies due to risk of 
development of cyanosis in babies — Crey Baby Syndrome 
Now-a-days, it is mainly used in Meningitis (for bacteria 
resistant to ceftriaxone) 

It is effective against anaerobic bacteria 

Rarely if Chloramphenicol is sensitive to Salmonella, it is used 
in typhoid fever/enteric fever 


00:34:35 


Drugs 2™ Line drugs to Penicillins 


Erythromycin DOC for 

Clarithromycin C — Chancroid 
Roxithromyein L — Legionella 
Azithromycin A — Atypical pneumonia 


P — Pertussis 


Fidaxomicin — Used in mild to moderate Pseudo 


Membranous colitis 


— causes stimulation of Motilin R in CIT 
— Diarrhea is S/E 
— used in Diabetic gastroparesis 
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B 


— very long acting — Relatively short acting 


— do not inhibit microsomal | —^ microsomal enzyme 
enzymes inhibitors 
— Fewer drug interactions | — more drug interactions 


Masor adverse effects of Macrolides: (MACRO) 


- M: Stimulate Motilin receptor (used in diabetics gastroparesis 
and paralytic ileus) 


- A: Allergy 


- C: Cholestasis: Erythromycin estolate (higher risk in: 


pregnancy therefore Cl in pregnancy but it is not. 
teratogenic) 


- R: Reversible 
- О: Ototoxicity 


- Drugs which are safe in pregnancy: PCM 
- Penicillins 
- Cephalosporins 
- ^acrolides 


¬ Irreversible ototoxicity is seen in: 
- Cisplatin 
- Vancomycin 
- Aminoglycoside 


¬ Macrolides: have both antimicrobial and i mmunosuppressant. 
activity. 


Macrolide with stronger immunosuppressant activity: 
Tacrolimus 


— Spiramycinisused to treat Toxoplasmosis in pregnancy. 
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e 
Clindamycin 00:44:25 "e 
Secreted in Bile 0 
causes Pseudo membranous colitis _tV A 


Used in anaerobic bacterial Infections 


— 
— > 


— 


Major Uses of Clindamycin: 


ae € : Соссі 
s А = Anaerobes 
= P и Parasites 


e Pneumocystis 
e Malaria 
e Toxoplasma 


Quinprisin + Dalfopristin 00:28 
_, Both are Streptogramins 
_. indicated in VRSA [Doc — Daptomycin] 

4 Aminoglycosides 00:4 7:10 
Drugs 

“Streptomycin Not effective orally [not absorbed] 

| Gentamicin e active mainly on Gm -ve Lincl. Pseduomonas] | 

| Tobramycin e not effective on anaerobic bacteria 

| Netilmycin e cidal drugs 

| Neomycin e nephrotoxic Стах. by Neomycin] 

| capreomycin _ Auditory (max. by Amikacin] 

| kanamycin e Ototoxic { 

| Amikacin Vestibular (max.by streptomycin] 

| e cause neuromuscular blockade [max by 

Neomycin] 


Capreomycin is chemically not aminoglycoside 


Streptomycin - TB, Plague 
Capreomycin 

Kanamycin | 2" Line Drugs ©ог Т.В 
Amikacin 


Neomycin - Hepatic Coma [Given Orally] 
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Hepatic coma: 


— In our GIT, urea is present which is converted into ammonia 
(NH3) by the enzyme urease. 


— Ammonia is absorbed and goes to brain causing hepatic coma. 


Neomycin: 


— It is effective against gram negative organisms and kills 
urease producing organisms in CIT 


— |t is given orally for Hepatic coma and this use of neomycin is 
known as Gut sterilization 
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[9 ргер аас 


Plague 
Hepatic Coma (Neomycin) 
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Chapter 37 v 
e E e РА ?, 
Antimetabolites ¢ Quinolones \ 


PIERIDINE + PABA + GLUTAMATE 
SULFONAMIDES + Folic ACID SYNTHASE 
Мег — — potte ACID 
TRL(nECHOPRIm 4 DIHYORO f^ REOUCTASE 


ы TETAS MYDADÉOLÍE сло (FOLINIC AD) 
{ 
DNA 
Sulfonamides/Sulfa Drugs 00:05:20 | 
Drgs Adverse Effects 
Sulfadoxine A— Aplastic anemia 
Sulfacytine В Bilirubin displacement — cause 
Kernicterus in newborns 
Sulfasoxazole С . Crystalluria 
Sulfamethoxazole В — X "Rash 
Sulfasalazine A & 4 Acetylation 
Sulfadiazine 5% ЗЕ 
Dapsone H— . Hemolysis in G6PD deficiency 


- Sulfonamides are structural analogs of PABA, which is: 
essential for synthesis of folic acid. Therefore, sulfonamides 
are competitive inhibitors of FA synthase enzyme. : 

- In any infection, where pus is present, which usually contains 
PABA, Sulfonamides are unlikely to be effective. 


~»Sulfonamide with minimum risk of crystalluria — Sul€asoxazole 


~ Sulfadoxine — longest acting 
> Sulfacytine — Shortest acting 
> Sulfasalazine 

= Prodrug 


— Uses — Ulcerative colitis [DOC] 
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> Rheumatoid Arthritis = 
_» Ag Sulfadiazine > Used for Burn dressing ; jd А 
used for Leprosy ИШ Л сө: 


_» Dapsone 
Dermatitis Herpetiformis [DOC] 


Combinations 
1 Cotrimoxazole 
Trimethoprim + Sulfamethoxazole 
_, Ratio for best bactericidal activity — 1: 20 
Ratio in tablet to attain this ratio — 1:5 


00:16:23 


— Doc For 
P » Pneumocystis Siroveci 
N— Nocardia 
р _. Burkholderia cepacia 
2 Sul€adoxine + Pyrimethamine 


_, Indicated in Parastic infections — Malaria 
= Toxoplasmosis 


00:20:40 


DNA GYRASE INHIBITORS 00:21:45 
— DNA Сугаѕе — introduces negative coils # helps in replication 
— DNA gyrase Inhibitors 
— inhibit replication 
— Chemically these are Quinolones 


Quinolones 00:24:18 
1 Nalidixic Acid — used in UTI 
2 Fluoroquinolones 
00:22:00 


Fluoroquinolones 
Drugs 
Norfloxacin — Used in UTI 
Ciprofloxacin — oral drug for Typhoid 8 DOC for Anthrax 
Ofloxacin 
Pefloaxcin 


Sparfloxacin 


Levofloxacin 


Moxifloxacin — (опа acting, also active against 


anaerobes 


Gatifloxacin — Withdrawn [causes dysglycemia] 
Trovafloxacin 


— 


ج 


Oral cidal drugs 
Wide spectrum [Gm *ive 8 Gm -ve] 


СЛ in pregnancy 8 children («18 yrs) [cause cartilage & tendon 
damage) 


induce seizures [avoided in Epilepsy] 
СЛ in Renal Failure 


Exception 


Р. Ре@охасіп 
M . Moxifloxacin 
T - Trovafloxacin 
Phototoxicity Стах. with Sparfloxacin] 


Respiratory FQ 00:25:59 : 
O. Ofloxacin 
^ . Moxifloxacin 
G - Catitloxacin 


Levofloxacin [isomer of Ofloxacin, Long acting] 
Active against respiratory infections caused by 
Gm +ve bacteria 
Gm -ve bacteria 
Atypical bacteria 
Mycobaterium TB 


Recently FDA issued a black box warning which says that they 


cause neurological side effects. 

Neurological side effects are of two types, 
- CNS 

- Peripheral Neuropathy (PN) 


Norfloxacin: 
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Mainly excreated by Kidney and it is used for urinary tract 


infection 
Among all the fluoroquinolones 
_ Minimum oral bioavailability = Norfloxacin 
— A Maximum oral bioavailability - Levofloxacin 
00:28:30 


Ciprofloxacin 
Drug of choice for prophylaxis of Meningococcal meningitis 


— 


Contraindicated in pregnancy and children 
Ciprofloxacin is co-drug of choice in Anthrax. (Penicillin G is 


DOC) 
Used in enteric fever. 


= 


— 


Sparfloxacin: 00:30:00 


—, Mostphototoxic and longest acting fluroquinolone. 
_. Secondlongest acting fluoroquinolone is Moxifloxacin 


Gatifloxacin: 00:31:00 
—. Gatifloxacin can affect blood glucose level causing 


Dysglycemia (hyperglycemiaor hypoglycemia) 
— Due to these side effects ithas been withdrawn from India. 


Moxifloxacin: 00:31:30 


Second longest acting fluoroquinolone 
Safe in renal -ailure like (Pefloxacin and Trovafloxacin) 
Respiratory €luroquinolones with widest spectrum used for 


— 
چ 


оз 


treating many infections 
Effective against anaerobes 


DRUGS AFFECTING CELL MEMBRANES 00:35:08 
Daptomycin (Drug of choice for VRSA but not in case of VRSA 
causing Pneumonia; as it is inactivated by pulmonary 


ھا 


surfactant) 
— Polymyxin B 
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Polymyxin E also called as Colistin m 
Drug of choice for VRSA causing Pneumonia - Linezolid. ( > x 
Mador side effect of Daptomycin - Myopathy Ld 


Polymyxins are effective against Gram negative organisms 
including Pseudomonas 

Colistin is effective against Metallo р lactamase and not 
effective against serratia and proteus. 


Antimicrobial Agents Pharmacokinetics 


Bactericidal drugs may follow: 00:30:00 : 


Concentraction dependent killing (CDK) 
Time dependent killing (TDK) 
Area under curve (AUC) dependent killing (AUC-DK) 


Cidal Drugs 00:01:30 : 
Be - Betalactams | 


Va - Vancomycin 


F 
A 


CDK 


- Ruroquinolones (FQ) 
- Aminoglycosides (AC) 


00:03:00: 


More the conc. оё drug more 
is the killing ie. At higher 
concentration more killing 
activity 

Givenas a single high dose 
Followed by AG and FQ 


Killing activity depends on 
time for which concentration 
ot drugs remains above MBC 
Killing activity does not 
depend on concentration 


Given as multiple dose but small doses „= 
Followed by Beta lactams and vancomycin Mnemonic BV ko X. 
Time nahi doge to kill kar degi. ИКА 


— 


> 


AU C-DK 00:06:25 
> Killing activity depends on the area o£ PC-time curve 


., Followed by daptomycin and newer FQ like moxifloxacin 


Post Antibiotic Effect (РДЕ) 00:07:25 
-  Applies to both CIDAL and STATIC drugs 
Time for which bacteria is not able to show growth even when 
concentration of antimicrobial is below MIC 
- Bacteria prepare ©ог growth 
- Almost all drugs have long PAE for gram *ve bacteria 
- Drugs with short PAE (90 min) against gram negative 
bacteria are: 
i) B- lactams except cabapenems 
ii) Vancomycin 
- Drugs with long PAE 690 min) are: 
o DNAinhibitors - eg FQ 
o Proteins synthesis inhibitors e.g. 
-  Tetracyclines 


- . Macrolides 
- Clin damycin 
- AG 

o Carbapenems 
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Drugs not Affective Against Particular Bacteria 


Bacteria Resistant to | DOC 
| я | f 
1 Mycoplasma Cell wall Macrolides 
inhibitors 
2 MRSA Betalactams | Vancomycin (for 
treatment) 


, For Nasal Carriers – 
| Mupirocin, Bacitracin 
3 Pseudomonas Vancomycin | Aminoglycoside + 
Ceftazidime 


Р + 


4 Enteric fever Aminoglycosides Ceftriaxone 


кши EE 


5 Anaerobes Aminoglycosides Metronidazole ы 


ا — — —— 


| 
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Ф -Ф Paver 64 «4 ^b à) 


Chapter 38 Am 
e e LE A 
Mycobacterial Diseases 
Tuberculosis 
Anti Tubercular Drugs 
First Line Drugs 00:00:13 
H > Isoniazid 
R Rifampicin [RCIN] 
Z >- Pyrazinamide 
E Ethambutol 
S Streptomycin 
eee р = о. чашини 
Activity Bacteria | Hepatotoxie , Pregnancy 
H Cidal Both 
_ 1 ки d — 
R Cidal Both 
Z loua Ис 
Е Static Both 
S Cidal e/c 


Mycobacteria 


Location 


Wall of cavity 
Spurters [casseous 
necrosis] 


Z 


Fast Growing 


Intermediate 
Growing 


Slow Growing 


isoniazid (INH) 
Causes pyridoxine (vitamin B6) deficiency resulting in 


peripheral neuropathy. So, pyridoxine is used for treatment 
as well as prevention 
Hepatotoxic (INH: Isoniazid causes Neuropathy and 
Hepatotoxicity) 
Metabolized by acetylation and cause SLE as an adverse 
effect (SHIP) 
Isoniazid is metabolized by N - Acetyltransferase to form 
acetyl isoniazid and it is further metabolized to form 
acetyl hydrazine 
— Isoniazid accumulation can cause 
- Peripheral neuropathy 
—  Acetylhydrazine can cause 
- Hepatotoxicity 
In slow acetylators, there is less amount o£ N - 
Acetyltransferase leading to slow metabolism leading to 
isoniazid accumulation causing peripheralneuropathy 
— In fast acetylators, there is more amount of N 
Acetyltransterase leading to acetyl hydrazine 
accumulation causing Hepatotoxicity. 


ھم 


SHIP drugs: 


Sulfonamides 
Hydralazine 


Isoniazid 
Procainamide 


RCIN 
1 Should be given on empty stomach 
2 Secreted in Bile — Safe in renal failure 
3 Enzyme Inducer 
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Interactions 
Warfarin Pe Heparin 
Replace with . 
OCP — — — Other contraceptive 


method 
Anti HIV drugs —————» ВСІМ replaced with Rifabutin 


— на на 7 на — 


7 | "n ] 
| Rifabutin | Rifampicin | 
| | | 
| 

Enzyme inducer | + + + + + 
NE T | ў 
| Duration of action | Longer acting | Long acting 
= —- l- 
| Effective on Atypical M.TB 
| mycobacteria 
T—— "T B 
S/E No hepatotoxic Hepatotoxic 
| Pseudosaunclice 


Uveitis 


4 Causes discoloration O&secretions: 
— Orange colored urine 


¬ Staining o€ contact lens due to discoloration of tears 


5 Othérddses: 
= Leprosy 
~ DOC for Brucella (doxycycline + rifampicin) 
— Effective against Cram positive bacteria (including MRSA) 


— Effective against Gram negative bacteria (includin 


9 
Pseudomonas) : 


— Itwasused for prophylaxis of meningococcus meningitis 
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— 
Meningococcal meningitis prophylaxis 9 з 
° VERRE BN 
Ciprofloxacin (DOC) 
Ceftriaxone (most effective drug; Insectable: DOC in 
pregnancy and children) Rein (Not preferred now) 


Pyrazinamide (Z) 
ECCective only against intracellular bacteria 
— Mosthepatotoxic 


— Causes hyperuricemia 
Possess the best sterilizing activity (can kill slow growing 
bacteria) and makes the medium sterile. 


Ethambutol (E) 
— Affect eye 
e Red green colour blindness (optic neuritis) 
e Initially reversible, later irreversible 
e Avoid in «6 year age children 


Streptomycin (S) 
— Not effective orally (given l.m) 
—  Nephrotoxic 
— Ototoxic 
— Cause neuromuscular blockade 
— Streptomycin was initially in first line anti tubercular drugs, it 


was shifted to supplementary category as it needs to be 
given as insections. Now-a-days it is not even considered as 


first line drug. 
2" Line Drugs 00:25:18 
1 FQ 
—  Ofloxacin 
— Moxifloxacin 
— Gatifloxacin 
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— Levofloxacin e 
. 9 "2 J 
2 Insectable | 
| LEA 
— Capreomycin 


— Kanamycin 
— Amikacin 


3 Linezolide - Also used for VRSA 
Clotfazimine  - Also used for multibacillary leprosy 

4 Cycloserine - Causes neuropsychiatric adverse effects | 
Ethionamide - Hepatotoxic, causes hypothyroidism 
PAS - Causes hypothyroidism 


5 Other Drugs: 
- Thioacetazone: 
o Never given in HIV patients 
- Antitubercular with uncertain efficacy: 
о Amoxycillin + clavulanic acid 
o |mipenem 
- New drugs approved for MDR/XDR TB: 


o Bedaquiline act by inhibiting ATP synthase enzyme, can 
result in QT prolongation 


о Delamanid act by inhibiting mycolic acid in 
mycobacteria, can result in QT prolongation 


o Pretomanid act by inhibiting mycolic acid in. 
mycobacteria, is hepatotoxic 


New Regime ©ог MDR/XDR TB: BPaL Regimes: 
o Bedaqyuiline (B) 
o Pretomanid (Pa) 
o Linezolid (L) 


(0 Prept acer 
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treatment of Tuberculosis (RNTCP 2018): 00:32:12 
- Drug Sensitive TB: 
Drug sensitive rr | CP | 
"Category  2HRZE  4НЕ 
'Categoy2  2HRZE 4HE | 


- Drug Resistant TB: 


| T i 
Mono drug Resistant to any one of HZE 


| 


Resistant to more than one of HZE 


— 


Resistant to H*R 


Multi drug (MDR) 


Rifampicin Resistant to R but sensitive to H 
resistance 


Extensive (XDR) 


Total (TDR) 


Resistant to H +R + one of FQ + one 
o£ insectable 


Resistant to all available drugs for 
TB 


- Treatment 
o Drug sensitivity testing is done before we start 
antitubercular drugs for MDR, RR and XDR. 


IP in months CP in months 


3 (FLD + LE + Ind) 
З (FLD + LE + Ind + 6 (FLD + LE + Ini + Ethio) 
Ethio) 

6 (minimum 6 drugs) | 18 (minimum 4 drugs) 


| Resistant TB 


6 (Tx of MDR + H) 18 (Tx of MDR + H) 


Tr 
6 (minimum 7 drugs) | 18 (minimum 6 drugs) 
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| FLD: First line oral drugs to which bacteria is 
| Sensitive 

| L€: levofloxacin 

| Ind: insectable drug 

| Ethio: Ethionamide 


Leprosy 00:41:48 
Multibacillary Leprosy 


S | 


T 


| Rein 00 mg Once monthly | Supervised 


| —? 


Clofazimine 300 mg Once monthly | Supervised 


| Clotazimine 50 mg Once daily for 
| | 28 days 


=- = = ——— ——— 


Unsupervised |. X 12 


| Dapsone |100 mg Once daily for | Unsupervised 
| |28 days 


= 8 


Paucibacillary Leprosy 


Once monthly 
9, Once monthly 


100 mg} Once daily for Unsupervised 
28 days 


¬ Incase of resistance, the drugs used are 
* Ofloxacin 


* Minocycline 
* Clarithromycin : 
MAC (Mycobacterium Амит Complex) 00:46:02 ` 
— Associated with immunocompromised patient (HIV) : 
— Treatment: Rifabutin + Ethambutol + Clarithromycin 
— Prophylaxis: Azithromycin (weekly) OR Clarithromycin 
(daily) 
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| Clotazimine | 50 MG |Oncedaily for | Unsupervised |. * © | 
| 28 days MONTHS : 


=“, 
pos 
[д р 


B PrepLadder 


Ёз» эз еа а а Ni n С. v ی‎ 


„°ч aha 2ДЕ .: 


РС ре? 
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Chapter 39 deem 
ns 


Antiparasitic Drugs 


PARASITES 

ШЕ "АШ Helminths 

Plasmodium Others 
| * Platyhelminths 
) Entamoeba * Nematodes 
i) Leishmania 
ii) Trypanosoma 
Malaria 00:00:49 - 


Anti Malarial Drugs 
— Plasmodium knowlesi can also cause malaria 


Pre Eruthrouytic Stage Exo Erymroaytic Ctage 


t Chupnozoite] 
7 responsible for relapse 


Treatment Modalities 


Cure Prophylaxis 
Clinical Radical Suppressive Causal 
| | | | 
Erytnrocytic Exo - Erythrocytic Pre 
stage Erythrocytic stage Erythocytic 
stage stage 
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E Preptadder 


Primaquine 00:12:08 em 
| DGS 


Acts on 


used for causal Prophylaxis 


Pre Erythrocy tic Stage 
Exo Erythrocytic Stage used for Radical cure 
Gametocytic Stage used to prevent 


transmission 
Can't act on Erythrocytic Stage not useful to Rx or prevent 


malaria 
Can cause Hemolysis in G6PD Deficiency 


C/in pregnancy & infants 

Can kill the gametes of all species of plasmodium (vivax 
falciparum, ovale, malariae) in a single dose whereas 
chlorquine and quinine can kill gametes of plasmodium vivax 


only. 
Can kill the exoerythrocytic stage (hypnozooites) when given 


Сог 14 days. 
In plasmodium falciparum there is no exoerythrocytic stage 


and hence there is no relapse in plasmodium falciparum. 
— Soin, 
- Plasmodium falciparum, single dose of primaquine is 


given (to killgametes). 
Plasmodium vivax, it is given for 14 days to kill the 


hypnozoites. 


Contraindications of Primaquine: 
— G6PD deficiency patients 

— Pregnancy 

— Ininfants(<1 year of age) 


Tafenoquine 

— Cankill the hypnozoites in a single dose 

— Like Primaquine, it can also cause hemolysis and hence it 
is also contraindicated in G6PD deficient patient, 


pregnancy and infants. 
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Durgs Acting on Erythrocytic Stage 00:16:21 =. = 

Fast acting Slow acting ze А 
^ A. Mefloquine Proguanil 1 
A Atovaquone Pyrimethamine 
C ` Chloroquine Sulfadoxine 
H Halofantrine Doxycycline 
A Artemisinins Clindamycin 
R  Res- Q (Quinine) 


Chloroquine 


— Causes Bull's Eye maculopathy (on prolonged usage for many yrs) 


Uses 
R Rheumatoid Arthritis 
E Extra intestinal Ameobiasis 
D DLE 
L . Leprareaction 
| : Infectious mononucleosis 
P : . Photogenic reactions 
Mahatma  - Malaria 
Gandhi :  Giardiasis 
Metloquine: 
* Longacting drug 


e Neuropsychiatric side effects 


Quinine: 
• Safe in 1“ trimester of pregnancy 


• Derivative of cinchona plant: excess will lead to development ot 
Cinchonism (headache, blurred vision, tinnitus, deafness) 

• |¢ only quinine has to be given, it is given for 7 days tor 
treatment of malaria. 


e Therefore, we add doxycycline or clindamycin to quinine, so that 
we can decrease duration of treatment to 3 days. 
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Artemisinins Er | 
Drugs ا‎ 
Artesunate A A 
Artether 
Artemether 
Dihydroartemisinin 
Fastest acting antimalarials 
— Effective against MDR parasites 
> Short acting 
>  СЛіп 1° trimester 
Artemisinin Combination Therapy LACT] 00:24:30 
—  Artimisinin * Long acting drug 
— Doc for chloroquine resistant malaria 
— Combinations 
Lumefantrine + Artemether —Doc in North Eastern States 
Artesunate + Sulfadoxine - Pyrimethamine Рос for rest of India 


Treatment of Malaria Under NVBDCP 00:29:34 
| 1* Trimester 

| P. vivax malaria Chloroquine | Chloroquine 

| P. £alciparam malaria ACT Quinine 

| Mixed infection ACT | Quinine 

| Complicated or severe iv Artesunate iv 
| Artesunate 


ог cerebral Malaria 


Malaria Prophylaxis 00:32:40 
- Given to travellers going ©гот non-endemic area to endemic 
area. 
- Drugs are given before the sourney. 
- Prophylaxis depends on duration of stay: 


| Short Term (« 6 weeks) Long Term (> 6 weeks) 


| EN - | = | ze % 
e Doxycycline e Mefiloquine 


| 
| 


e Given daily e Given weekly 
e Start 2 days before |e Start 2 weeks before 
sourney to sourney to | 
• 4 weeks after journey • 4 weeks after sourney 
| 


Other Protozoal Diseases 
1 Amoebiasis 00:35:46 
- Entamoeba histolytica comes through feco-oral route 


- Through mouth it can penetrate cells of intestine — reach, 
liver | 


a.Luminal amoebiasis - Enters mouth to lumen 


b.Intestinal amoebiasis - when it penetrates intenstinal cells | 
c.Extra intestinal amoebiasis - when it .penetrates tissue 


Drug of Choice 


e Luminal amoebiasis & carrier state - Diloxanide Furoate (or). 
Paromomycin | 


• Intestinal & Hepatic amoebiasis – Nitroimidazole (Nidazole) Eg. : 


Metronidazole, Tinidazole,Secnidazole, Ornidazole,: 
Satranidazole 


i 

Cause disulfiram like reaction 

C/ in alcoholics (except satranidazole) 
—Other uses оё Metronidazole 

G - Giardiasis, Gardernella vaginalis 

U - Ulcer (Peptic ulcer) 

P - Pseudomembranous colitis 

T - Trichomoniasis 
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A - Amoebiasis, Anaerobic bacterial infection 


2 Leishmaniasis Leishmania 00:41:51 
c жж 

Visceral Mucocutaneous Dermal 
(Kala Azar) Liposomal AMB (PKDL) 

Doc - Liposomal Miltefosine 
AMB (Only oral drug) 

(IV single dose) 

Other drug - 

Antimony 

(Stibogluconate) 


00:43:33 


3 Trypanosomiasis 


= 

South American 
trypanosomiasis/ chaga's 
disease 


African Trypanosomiasis/ 
sleeping sickness 


———d- 


Early stages - Suramin (Doc) Benznidazole (Doc) 


Late Stages - Melarsoprol 
(Doc) 


Anti Helminthic Drugs 00:45:00 


Platyhelminths 
Tapeworms 
— Doc —Praziquantal 
Except Echinococcus granulosus (Dog Tapeworm) 
— Doc for Echinococcus granulosus 
— Albendazole 
Flukes 
— Doc —Praziquantal 
Except for Liver fluke (fasciola hepatica) 


— Doc for Liver fluke —Triclabendazole 


Nematodes 
— Doc for all nematode including larvae —Albendazole 


— Except 


Filaria 


· DEC (Di Ethyl Carbamazine) "n 
Strongyloides \ Ivermectin G i 
Onchocerca Lk, 


lvermectin is the only oral drug approved for scabies 

Doc for scabies - Permethrin 

Treatment of Neurocysticercosis: Albendazole (Doc) 
Praziquantal 


> All these are given under the cover of steroids 
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Chapter 40 E on 


Antifungal Drugs 


1 Polyenes: 
+ Amphotericin B 
> Nystatin 
Hamycin 
Mechanism of action 


Bind to Ergosterol, creates pores leading to death of fungus, 
which makes them fungicidal. 


Amphotericin 8 


E osterol‏ — س 


Amphotericin B 00:00:54 : 


—Used for serious fungal infections (Doc for cryptococcal 
meningitis, mucormycosis) | 


¬ Given IV 
— Very toxic (side effect): 
e Infusionrelatedreactions (MC side effect): chills, fever 


• Nephrotoxic (RTA with hpokalemia): MC dose dependent. 
side effect. | 


e BM suppression 
—Liposomal amphotericin B: 


• Less перигее as compared to conventional 
amphotericin B - | 
. But costis higher _ 


• Doc for Kala Azar 


у 
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Nystatin: Used topically for oropharyngeal candidiasis 


Hamycin: Used topically 


2 Allyl-Amines 00:13:35 


Allyl-amines inhibit Sq epoxidase and lead to accumulation of 
squalene which is toxic to fungal cell (fungicidal drugs). Azoles 
inhibit 14 alpha demethylase and are fungistatic. 

Allyl-amine: are fungicidal and available in oral form as well as 


topical preparations. Squalene و‎ 
A Terbinafine | eec 
° мате 
B Butenafine 
Lanosterol 
C Naftifine ڪڪ‎ 
Ergosterol 


- After absorption, these drugs accumulate in Keratin rich area 
like skin, hair and nails. 

- Therefore, these drugs are used in fungal infection of skin, nail 
and hair, i.e. dermatophytosis (tinea infection). 


3 Azoles 00:03:02 


—  Azoles are fungistatic drugs: 
A Ketoconazaole Drugs causing gynaecomastia 


Fluconazole Di: Digitalis 
S: Spironolactone 


C: Cimetidine 
K: Ketoconazole 
O: Oestrogen 


Itraconazole 
Voriconazole 


m e eo uj 


Posaconazole 


- Ketoconazole: not much in use these days due to: 
e Microsomal enzyme inhibition 
e Cause Gynaecomastia 
e Cause Adrenal suppression 
e Hepatotoxic 


- Fluconazole: 
e Max oral bioavailability 


e Max CNS penetration » A 
„ Doc for candida and Crytococcus (maintenance phase) ip iM 
e Doc for cryptococcal meningitis is Ampho B (Acute phase) A 


Itraconazole: Doc 

e Histoplasma 

e Sporothrix 

e Blastomyces 
Voriconazole: Doc 

e Aspergillosis 
Posaconazole: can be use in 


e Mucormycosis (Doc is Ampho B) 


4 Heterocyclic Benzofuran: Griseofulvin 00:17:25 
- Act on mitotic spindle 

- Oral, static drug 

- High affinity for keratin 

- Used for dermatophytosis 

- Avoided in patient taking Disulfiram. 


5 5-Flucytosine: 


6 Echinocandins: 


Inhibit DNA polymerase 


00:21:05 - 
Caspofungin (used for Candida and aspergillosis) | 
Act on beta 1, 3 - glycan of cell wall 
New drugs are: 

« Micafungin 
e Anidulafungin 


7 Tavaborole 


e Topical antifungal drug for dermatophytosis 
e Acts by inhibiting fungal tRNA synthase (protein synthesis) 


т Е Prept == 


Chapter 41 E 2 
T Lx 
Antiviral Drugs 


00:00:12 
Virus multiplication: 


-Virus fuse with human cell and sends the genetic material inside 
human cell; uncoating occurs genetic material is set free and 


then it multiplies, replication occurs and forms inactive 
proteins. 


—|Inactive proteins are activated and then assembly and 


maturation occurs, virus matures and is released outside the 
cell. 


Drugs: 
1 Fusion inhibitors 
- Enfuvirtide (inhibits the fusing of virus and human cell) 
2 Uncoating inhibitors 
- Amantadine 
3 Virus nucleic acid inhibitors Acyclovir 
4 Protease inhibitors - inhibits activation of proteins 
5 Virus maturation inhibitors – Tecovirimat 
6 Virus release inhibitors 
- Oseltamivir 


Anti-HIV Drugs 
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1 Fusionlnhibitor — — |. .O0010:50 ae 
Enfuvirtide Maraviroc Ipalizumab VIER 
. Binds with GP e Binds with CCR-5 | « Monoclonal 
41 of Envelope e. Given orally antibody 
& Fusion of . Can't bind with against CD4 
Virus with T cell Cd4 cells having receptors 
e Given intravenously 
subcutaneously 
00:16:20 


2 Reverse Transcriptase Inhibitors 
Inhibit reverse transcriptase (RNA dependent DNA polymerase) 


— May be competitive (NRTI) or non-competitive (NNRTI) 


—— — 


Competitive Non competitive 


.ا ا 
МЕТ! (nucleotide or | NNRTI (Non МЕТ!)‏ 


side RT inhibitors) 


— 


| PENNE 
Nucleotide 1* Gen 2° Gen 


Nucleoside RTI 


ЁТ! 
Zidovudine Tenofovir Efavirenz ` | Etravirine | 
Lamivudine Nevirapine  Rilpivirine 
Stavudine Delavirdine  Doravirine 
Didanosine | 
Zalcitabine 
Emtrictabine 
Abacavir 


Nucleoside or Nucleotide Reverse Transcriptase Inhibitors (МЕТІ) 


Most cause peripheral neuropathy - pancreatitis 00:18:49 
Мах risk of peripheral neuropathy - Stavudine 

— Max risk of pancreatitis - Didanosine 

Min risk of peripheral neuropathy - Lamivudine (safest МЕТ!) 

— Min risk of pancreatitis - Lamivudine 

Bone marrow suppression by - Zidovudine 

MI predisposition by - Abacavir 


NRTIs used Сог hepatitis B. 
| L- Lamivudine 

| E- Emtricitabine 
| T- Tenofovir 


Non-Nucleoside/Tide Reverse Transcriptase Inhibitoré INNRTI) 
00:24:09 


—Prone to devlop Resistance (hence not given.atone) 
— Effective against HIV - 1 only 


—Metabolized by CYP (microsomal) enzymes and are prone to 


drug interactions. 


Nevirapine: 


¬+ Prevents vertical tranémission from HIV infected mothers 


~+Hepatotoxic (should not be given with other hepatotoxic drugs) : 
— Examples of hepatotoxic drugs include TB drugs like Isoniazid, : 


Ritampicin, 
3 Integrasé inhibitors 


are one of the first line drugs of HIV 


--First line HAART therapy - 2 NRTI'S AND 1 NNRTI (or) integrase. 


inhibitor 
-Elvitegravir is combined with cobicistat which is a CYP3A4- 
inhibitor to boost the effect of elvitegravir. 
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00:27:12 © 
=+Сап be given orally and according to latest 2018 guidelines they | 


4 Protease Inhibitors 00:29:08 


Ritonavir 

Lopinavir 

Amprenavir 

Fosamprenavir 

Atazanavir 

Saquinavir 

Nelfinavir 

Indinavir 
_,Metabolized by CYP3A4 
_.CYP3A4 inhibitors themselves 


e Strongest -Ritonavir 
e Ritonavir boosting - boost the other protease inhibitors 


— Cause lipodystrophy syndrome (also caused by atypical 
antipsychotics) 
e t Glucose 
e {Lipids 
e Insulin resistance 
e Wt gain 


Ritonavir 
—Strongest microsomalenzyme inhibitors 


—lt is not used as aprotease inhibitor 
—]Jn low doses, it is used to inhibit microsomal enzymes and to 
boost the effect of other protease inhibitors except 


nelfinavir: 


NelCinavir: ECCect not boosted by ritonavir 


Indinavir 
— Causes Renal stones, hyperbilirubinemia, Kidney stones 


Atazanavir 


Among all the protease inhibitors it has the minimum risk of 


causing Lipodystrophy Syndrome, but it can result in 
hyperbilirubinemia 


HAART-Highly Active Anti Retro Viral Therapy 00:37:02 
1 When to start Rx - All patients irrespective of CD4 count 
2 How long - Life long 
3 WHAT - minimum 3 drugs from minimum 2 groups 
e 2NRTI*+1NNRT/Integrase Inhibitors 
e T+L+€ (preferred) 


Post exposure prophylaxis: 


¬ То prevent development of HIV after exposure 
—Used commonly in health care workers 


— Should be started as early as possible after exposure (within : 


maximum limit o£ 72 hours) 
— Should be given for 28 days (4 weeks) 
А the drugs are given orally 
— Drugs: Tenofovir + Lamivudine + Protease Inhibitors 


o l€protease inhibitoris contraindicated, prefer ECavirenz 


Prevention of vertical transmission: 


e Transfer of НІМ гот mother to baby through vertical. 


transmission 
• Prevented by giving 
¬ Mother should be given full HAART therapy (TLE) 
=» After delivery, Baby is given Nevirapine alone for 6 weeks, 


if mother is already exposed to Nevirapine, zidovudine 
iS given 


Se AIEO 


Anti-In€luenza Drugs 
3 Types of Drugs 


Uncoating 
inhibitors 


Genetic material 
cannot become 
tree 


As uncoating is 
Inhibited 


| Drugs: 
| Amantadine 


| (Amantadine is also 
used ©ог 
Parkinsonism) 


Rimantadine 


 * used only for 
| Influenza - A 


|- Virus after 


Neuraminidase 
inhibitors 


maturation 
И 


| Has to leave that 


cell & infect 
Other cells 


- Its connection 
with that cell 


Should be removed 
to infect 


Other cells 
{ 


Done by 
Neuraminidase 


1 |¢ this enzyme is 


inhibited, the virus | 


remains clumped 
To that human cell 
only & its 
Infection is limited | 
- Drugs: 
Oseltamivir = Oral | 
Zanamivir — 
Inhalational 
Peramivir — 
Parenteral 
These are D.O.C for 
Bird €lu - H5N1 


Swine flu = H1N1 


00:43:35 


Polymerase 


| inhibitors 


Baloxavir 
| inhibit 


Multiplication of 


| Influenza virus 


- |t is single dose 
Treatment for 


| influenza 
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Anti-Herpes Virus Drugs 00:48:45 
- HSV-1: Mucocutaneous Herpes and Herpes Encephalitis 
- HSV-2: Genital Herpes 
- VZV: Chicken pox 
- DOC for all of them is ACYCLOVIR 


Acyclovir E `° Acyclovir-MP — e Acgclovir-DP ——  —* Acyclovir -TP 
Thymidine kinase | | 


Inhibit Polymerase 


Acyclovir will be activated in only those cells which are being infected; 


by virus, As this drug require viral 
thymidine kinase for activation 
l 
If mutation occurs in this enzyme 
| 
Virus becomes resistant to this drug 
- Acyclovir - Short acting 
- Nephrotoxic 
- Other drugs which belongs to acyclovir group are: 
* Valacyclovir 
* Penciclovir 
* Famciclovir 


- Ganciclovir is DOC €or CMV. Ganciclovir also cause BM 
suppression therefore it shouldn't be combined with Zidovudine - 
Anti-Hepatitis Virus Drugs 00:54:35 · 
- Hepatitis A & E — self - limiting — no anti-viral drug is 


recommended 
5 Only symptomatic treatment is enough 


- Hepatitis D - causes infection only with hepatitis-B, so if we 


treat 
- Hepatitis В; Hepatitis D will not occur 
- Hepatitis - B - D.O.C - Tenofovir (1° priority)/Entecavir 


c Alternate to this, drugs which can be given orally that are 
effective against H.I.V also are 


[9 Preptadder 


— B Ó—À—— MM— 
— M 


e L - Lamivudine 
«E - Emtricitabine 
° T - Tenofovir 


o |¢ oral drugs are not effective, insection should be given - 
Interferon (IFN) – non-specific # very toxic 


Hepatitis C 
- Previously treated with Interferons and ribavirin 


- Treatment was very toxic 
- Now all oral treatment is used 


New Oral Drugs ©ог Hepatitis C 


Protease Inhibitors NS 5A Inhibitors | NS 5B Inhibitors 


— 


Ргемігѕ Asvir | Buvir 
| Telaprevir Elbasvir | Sofosbuvir 
| Simprevir Ledipasvir | Dasabuvir 
Boceprevir Daclatasvir t Beclabuvir 
Grazoprevir Ombitasvir | 
Paritaprevir Pimbrentasvir 1 
COVID - 19 
Introduciton 00:00:30 


e Novel corona virus 
e Likely originated from bat 
e “Family contains 
= SARS CoV 
- MERS CoV 
- SARS CoV2 (Beta corona virus) 


e 


LA 


e 
PATHOCENESIS 00:02:00 o 


Body Response " Vv 5- 
| IMPORTIN 
Nuceocapsid protein: Inhibit host cell divison 
5 Genome ORF- 6 Evade Immune Invasion 


e a 
in /. м 2 
RN 


A genome ss 


1 VIRUS ENTRY INHIBITORS 00:09:00 - 
• Chloroquine and hydroxychloroquine : 
e Umifenovir (Arbidol) 
e Camostat and nafamostat 


CHLOROQUINE/ HCQ 00:10:40 : 
e Entry inhibitor : 
- Inhibit glycosylation of ACE-2 
- Inhibit proteolytic processing of S2 
- Change endosomal pH 
e Immunomodulation 
- Decrease cytokine production 
- Inhibit lysosomal activity 
* Adverse effects 
- QT prolongation 
- Hypoglycemia 
- Neuropsychiatric symptoms 
- Retinopathy 


- Hemolysis in C-6-PD deficiency a 
e Contra-indications 152, 
- Allergy ИКА 


- Retinal or visual field changes 


e Dose adsustment 
- Decrease dose of CHLOROQUINE in renal disease 
UMIFENOVIR (ARBIDOL) 00:13:55 
e Inhibit endocytosis 
e Approved in Russia and China for influenza 
e Adverse effects 
- Gl upset 
- Increase in transaminases 
CAMOSTAT/ NAFAMOSTAT 00:14:15 
e Inhibit TMPRSS-2 
e Approved in Sapan for pancreatitis 
e Given IV 
2 Change in Endosomal pH 00:14:58 


e НСО 
e Makes pH alkaline & inhibit fusion 


3 RdPR inhibitors 00:15:51 
e Remdesivir/ Galidesivir 
e Favipiravir 
e Ribavirin 
REMDESIVIR/ GALIDESIVIR 00:15:51 
e Adenosine analog 
e Prodrug 
e Was tried in Ebola 
e Given by iv infusion 
e Adverse effects: 
- Reversible increase in transaminases 
- Kidney inoury 
FAVIPIRAVIR 00:16:48 
e Purine analog 
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* Available in Sapan for influenza 
e Dose adiustment required in liver disease 
e Adverse effects: 

- Diarrhea 

- Hyperuricemia 

- Increase in transaminases 

- Neutropenia 


RIBAVIRIN 
e Guanine analog 
e Required in very high doses 
e Adverse effects: 
- Hemolytic anemia 
- Hepatotoxicity 
- Teratogenicity 


4 IMPORTIN INHIBITOR 
e Ivermectin 


e Used as anti-helminthic and for scabies 
e Adverse effects: 


- CNS side effects like ataxia, drowsiness 


5 Immunomodulators 


e Corticosteroids - Only drugs with mortality benefits 


e IL-6 antagonists: Sarilumab, Tocilizumab 
e Anti-VECF: Bevacizumab 
e Convalescent plasma 


Ques:FDA-approved drug for treatment of COVID-19 is 


a. Favipiravir 
b. Hydroxychloroquine 
c. wermectin 
d. None of these 
Ans: d. None of these 


00:17:12 


003742 


00:19:22. 


Ques:Masor postulated mechanism of hydroxychloroquine in: 


prophylaxis of novel corona virus diesease is 


a. Inhibition of endosomal acidification 


b. Inhibition of RNA dependent RNA polymerase 


c. Importin inhibition 


atl‏ کس کد 5 > s‏ 5 و ا 
——— 
e‏ 


d. Improve immune response by release of IL-6 prs 
Ans: a. Inhibition of endosomal acidification 2 *2 
- I. № 


Ques:Hydroxychloroquine is being used for prophylaxis оё COVID-19 
disease in health care providers in India. Which of the Following 
person should not receive this drug? 

a. Visual field changes due to glaucoma 
b. ECG showing QT prolongation 
c. Allergy to cinchona derivatives 
d. All o€ these 
Ans: d. All of these 


Ques:Combination of hydroxychloroquine should be avoided (or used 
carefully) with the following drugs EXCEPT? 
a. Methotrexate 
b. Azithromycin 
c. Amiodarone 
d. CGlipizide 


Ans: a. Methotrexate 
Ques:AM of the following are RNA dependent RNA polymerase 


inhibitors being tested for treatment or prophylaxis of COVID- 


19 except 

a. Remdesivir 

b. Favipiravir 

c. Arbidol 

d. Ribavirin 
Ans: c. Arbidol 


Ques:False statement about remdesivir is 
a. It is an adenosine analoque and inhibits the RNA dependent 


RNA polymerase of some viruses 


b. It isa prodrug 


c. Given by IV 
d. It provides mortality benefits in COVID - 19 


Ans: d. It provides mortality benefits in COVID - 19 


Ques:Drug that can prevent the cytokine release syndrome seen in 


COVID-19 is 
a. HCQ 


290 


2 SEPON —5: |85 


b. Remdesivir 


c. Ivermectin R 
d. Tocilizumab А 


Ans. d. Tocilizumab 


Ques:True statement about ivermectin are all except 
a. It causes paralysis of some helminthes 
b. It is DOC for scabies 
с. 16 can cause CNS adverse effects 
d. It inhibits importins 
Ans: Б. 16 is DOC for scabies 


Ques:This drug is approved in Japan for pancreatitis. It is being ` 
tested for treatment of novel corona virus 2019. The; 
proposed mechanism of this drug is inhibition of TMPRSS- 2. 
Which drug is being talked about? 

a. Remdesivir 

b. Hydroxychloroquine 

с. lvermectin 

d. Camostat mesylate 
Ans. d. Camostat mesylate 


Ques.All of the following drugs act by inhibiting the entry of corona: 
virus in the cell except 
a. Remdesivir 
b. HCQ 
c. Camostat 
d. Arbidol 
Ans. a. Remdesivir 


Fusion Inhibitors 


Enfuvirtide - Cp 41 
Maraviroc - CCR-5 
Ibafizumab - CD4 Receptor 


" Ritonavir - Strong enzyme * 
indinavir - Renal Stones 
Saquinavir Nelfinavir 
S/E 
e Lipodystrophy Syndrome 
1 
Protease 


Within 72 hours 
For 4 weeks 


Unit: 11 Anticancer # Immunosuppressants E 


Chapter 42 LY 
Cytotoxic Anticancer Drugs 


Anticancer drugs 00:00:14 
a Cytotoxic 
b Targeted 

Adverse Effects 
1 BMSupression 

Alopecia 

Mucositis — Diarrhea 

Hyperuricemia 

2 Leukemia 

Sterility 


б 0c + W M 


Cell Cycle 
— Synthetic Phase [S] — DNA Doubled 
Mitotic Phase [M] 4 DNA reduced to half 
Gap Phases (С, & C) 
—Non selective Drugs — bind to DNA 
S. phase specific Drugs — inhibit DNA Synthesis 
M phase specific Drugs— inhibit Mitosis 


۸ 


" 5 


Nu 
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1 Alkylating Agents 00:05:31 Р 
МОА oU 
ne » 
mE _ x 24 
MC site o£ alkylation 
N# of Guanine 


If - \lfosfamide 
Bus -  Busulfan 
Not -  Nitrosoureas 


e Carmustine (BCNU) 
e  Lomustine (CCNU) 
e Semustine (Methyl CCNU) 


Present - Procarbazine 

Take - Temozolomide 

My - Melphalan, Mechlorethamine 
Cycle - Cyclophosphamide 


ifosfamide and Cyclophosphamide: 
ifosfamide and cyclophosphamide 
| Metabolized to 


Acrolein 
| «Causes 
Hemorrhagic cystitis (ICostamide » Cyclophosphamide) 


Prevention of Hemorrhagic cystitis: 
. "MESNA - Mercapto Ethane SulfoNicAcid 


Treatment of Hemorrhagic cystitis: 
. Steroids 
— Every dose of ifosfamide should be given with MESNA 
whereas only High dose of cyclophosphamide should be 


given with MESNA. 


mWy-"—————Á— 


Drugs causing Pulmonary Fibrosis: ч 
—Cyclophosphamide 
—Busul£an 
— Methotrexate 


| 
: 


Nitrosoureas: 
—Carmustine (BCNU) 
—Lomustine (CCNU) 
—Semustine (Methyl CCNU) 


"Jo 
«а» 
a 
ws 
one 


Cyctephesphamate 
САЙ тылзе 
SUSuiphan 
Metho TRUCK Ga 
Methotrexate 
Ar = DAONE 
BLEOrrycin 


& 
= 


Use ot Nitrosourea drugs: 


—As they can cross Blood Brain Barrier, they are used in Brain: 
tumours. : 


Side effects: 


— Causes Delayed bone marrow suppression and Neutropenia 
Procarbazine: 


—causes Disulfiram like reaction i.eintolerance to alcohol 


Temozolomide: 


— Drug of choice for GLIOMA 


Melphalan: 
— Usedin Multiple Myeloma 


2 Platinum Compounds 


00:16:31 : 
Drugs : 
Cisplatin 
Carboplatin 
Oxaliplatin — Used for Colorectal Carcinoma 
MOA = Same as Alkylating Agents 
A/E = Same as Alkylating Agents 


^isplatin 
„most emetogenic anti cancer drug [DOC — 5HT3 * 
(ondansetron)] 
nephrotoxic 
ototoxic 


S/E 
Vomiting: 
—Early vomiting («24 hours) 
‚ Drug of choice - 5HT3 antagonists like 
Ondansetron, Granisetron 
— Delayed vomiting 624 hours) 
. Drug of choice - Neurokinin / Substances P antagonists like 


Aprepitant. 


Nephrotoxicity: 
— Reversible 
— Prevention of nephrotoxicity 
. Slow intravenous infusion of cisplatin 
. Saline loading can be done 
. Amifostine — can also prevent radiation induced 
xerostomia 
Ototoxicity 
—lrreversible 
Oxaliplatin: 
—Used in colorectal carcinoma 
Colorectal Carcinoma Regimen 


FOLFIRI regimen 


FOLFOX regimen 


Folinic acid + 
5 - FU * 
Irinotecan 


Folinic acid + 
5 — FU * 
Oxaliplatin 


3 Antimetabolites 00:23:18 


= 
m 

— S Phase Specific " i 

a Drugs affecting Folic Acid Metabolism 4 A 

b Drugs affecting Purine Metabolism 

c Drugs affecting Pyrimidine Metabolism 


a Drugs affecting FA Metabolism 
Folic Acid Synthesis 
Pteridine + PABA + GLUTAMATE 
i 
Diet — Dihydro Folic Acid (FH23 [Folic Acid] 
Methotrexate | DHFRase 
Tetra Hydro Folic Acid [FH4] [Folinic Acid) 


i 


DNA 
Methotrexate 


Methotrexate Poisoning Rx by Folinic Acid. / Leucovorin / : 
Citrovorum 
Uses of Methotrexate: 

Choriocarcinoma - D.Q.C 

Acute leukemias “ALL, AML) 

Non-Hodgkin's lymphoma 

Crohn's disease 

Ectopic pregnancy 

Rheumatoid arthritis - D.O.C 


HMO 2 ь о 


Adverse Effects of Methotrexate: 


- Bone marrow suppression, alopecia, diarrhea, hyperuricemia 


- It inhibits Folic acid metabolism - causes megaloblastic anemia : 
- It is hepatotoxic | 


- Methotrexate toxicity treatment- Folinic acid 
(Leucovorin or Citrovorum) 
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New DHFRase Inhibitors Д 
_ Pemetrexed - used in mesothelioma - both causes Ga 
- Pralatrexate - peripheral T-cell lymphoma | - megaloblastic | А we 
Anemia 
Purines Pyrimidine 
Adenine Cytosine 
Guanine Thymine 


b Drugs Affecting Purine Metabolism 
Drugs 
6- Mercaptopurine } hepatotoxic 
6-  Thioguanine 
Cladribine — DOC For Hairy cell Leukemia 
Fludarabine E DOC For CLL 


6-Mercaptopurine 


—ÓÁ———— *\ 
6 - MERCAPTOPURINE Xanthine 


| Xanthine Oxidase | 
Degradation Uric acid 
— | 
To prevent gout, 6 -MP is given with Allopurinol (Xanthine oxidase 


inhibitor) — Plasma conc. of 6 -MP. Toxicity 
hence, when given as a combination, 6-MP dose is reduced. 


c Drugs Affecting Pyrimidine Metabolism 


Drugs 
5-Fluorouracil[5-FU] — cause Hand ł Foot syndrome 
Capecitabine — cause Hand & Foot syndrome 

Given Orally, metabolism to 
5-FU 
Gemcitabine — DOC for Pancreatic 
carcinoma 
Cytarabine — causes cerebellar side 
effects 
— mic S/E of 5-FU — Diarrhea 


В тен кюе 


4 Drugs Acting on Mitotic Spindle 00:36:22 س“‎ 
Spindle Formation 


po Polymerization of Tubulin — Spindle 
centriole Formation 
6p‘ndle 


— Specific for M-Phase of cell cycle 


г — x 


йы т ыс NE [rn nun 
Spindle formation inhibitors | Spindle breakdown inhibitors | 
Vincristine Paclitaxel 
| Vinblastine | 
س‎ - —- - —— - — 
S/E ¬» Peripheral neuropathy S/E — Allergy 
SIADH 
ee i. 
Vincristine — Marrow sparing anticancer drug 
New drugs which act on mitotic spindle: 
o Eribulin 
o Ixabepilone — M-Phase specific 
o Estramustine 
e Eribulin-Inhibit tuBULes 
e Eribulin | - used in breast carcinoma 
Ixabepilone 


Estramustine-used for prostate cancer 


299 Gi Ë 


5 Topoisomerase Inhibitors 00:42:15 


— Topoisomerase introduces negative coiling # aid in replication ( x 
ИМА 


Topoisomerase | inhibitors | Topoisomerase Il inhibitors 


Irinotecan Etoposide 
— used for colorectal Anthracyclines — cardiotoxic 
Doxorubicin 


carcinoma 
— Side effects — Donorubicin 
cholinergic side effects 
like diarrhea, sweating 


Etoposide — can cause 2° Leukemia [Early in onset) 
=$ absence of myelodysplastic stage 
Anthracyclines — Cause Cardiotoxicity 
— prevented by Dexrazoxane 
Radiation Recall Syndrome: If a preson had head/neck cancer 
and treated with radiotherapy & after 6 month we plan for 


chemotherapy with anthracyclines, adverse effects (like 
redness, swelling etc.) can be seen in those areas where 


radiation was given 

6 Miscellaneous Drugs 00:48:24 
Bleomycin 
— Marrow sparing 


— cause pulmonary fibrosis 
o Bleomycin Metabolized by bleomycin hydrolase which is 


De*£icient at 
Lungs Skin 
Į | 


Pulmonary fibrosis Flagellated pigmentation 


L-Asparaginase 
— marrow sparing 
— Used For ALL 


—. cause Allergy 
cause Acute Pancreatitis 
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AS LO, 
Used in Acute Promyelocytic leukemia [M3-AML] (All- Trans 
Retinoic Acid can also be used.) 
—acts as maturation agent 


Thalidomide 


— used for multiple myeloma (acts by inhibiting angiogenesis) 
—Cllin pregnancy (Teratogenic as it causes phocomelia) 
— Powerful immunosuppressant drug (inhibits TNF - о) 
— Side effects 
*cause peripheral neuropathy 
cause constipation 


Adverse Effects of Important Anti-Cancer Drugs: 


CHEMO-MAN PN | Vincristine 
*— — | Vinblastine 
Ciplatin SIADH 


à \\ سے‎ 


e Vincristine ] - peripheral neuropathy 
Vinblastine SIADH 
e Cisplatin - ototoxicity 
Nephrotoxicity 
Max vomiting 
e Bleomycin - pulmonary fibrosis 
Busulfan 


e Doxorubicin - (DIL) – cardio-toxicity 


Daunorubicin 
e 6-MP | - hepatotoxicity 
6- TG 


e Cyclophosphamide-hemorrhagic cystitis 
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— SSE — [MP 


00:53:09 


e 
CS 
Te. 
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Chapter 43 [o 
FR, 
Targeted Anticancer Drugs 


Small molecules Monoclonal AntiBodies 


Can be given orally Insectables 


Small Molecules 


1 Tyrosine Kinase Inhibitors 00:01:30 : 


ta4,22 


милое РИТ А 
смаргеюбогсє 


Ji "D a “oe 


—DOC For chronic Myeloid Leukemia — Imatinib 


General Properties 

1 All end with ‘nib’ 

2 Orally effective 

3 metabolised by microsomal enzymes 


Uses 

1 CML 
| — Imatinib [DOC] 
N — Nilotinib 
D — Dasatinib 
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ma 
LÀ 


` 
CCL ННН 
. 4 99 -o aaa 


2 Lung Carcinoma : 
» ee 
After , Afatinib 5 
E — Erlotinib KERA 
C — Ceritinib 
G — Geftinib 


3 Renal Cell Carcinoma 
P — Pazopanib 


A — Axitinib 
S — Sorafenib 
S — Sunitinib 


4 Hepato Cellular Carcinoma — Sora Fenib 
5 GIST (Gastro Intestinal Stromal Tumors] 
S — Sunitinib 
| — Imatinib [DOC] 
R — Regorafenib — also used for.colorectal carcinoma 


6 Malignant Melanoma 
D — Dabrefenib 
V — Vemurafenib 
T — Trameltenib 


7 Medullary ca o? Thyroid — Vandetanib 


2 Proteasome Inhibitors 00:12:33 


Bortezomib Zombi Drugs 
Car€ilzomib 
Ixazomib 


—Used for Multiple Myeloma 


304 


c 
3 PARP Inhibitors [Poly ADP Ribose Polymerase Inhibitors] 


Olaparib — Used in Ovarian carcinoma (2; 
О — ovarian carcinoma [Use] A 
a 
A 
P — Poly 
A — ADP 
RIB — Ribose Polymerase 

4 Cyclin Dependent Kinase Inhibitors LCDKIJ 00:15:15 : 
Palbociclib = l 


Oral drug For Breast carcinoma 
— acts on CDK-4, CDK 6 


PAL 
B ج‎ Breast cancer [Use] 
О — Oral 
CICLIN — Cyclin dependent Kinase inhibitor 
Mono Clonal Antibodies 00:16:18 : 
епа with 'MAB' 
—insectables 
Drugs 
Cetuximab + Used for Colorectal CA 
Panitumumab م‎ Used for colorectal CA 
Rituximab — Used For NHL 
Trastuzumab ЕЕ Used For Breast CA; 
S/E -cardiotoxicity 
Pertuzumab — Used For Breast CA 
Daratumumab — Used For Multiple myeloma 
Olaratumab ©, Used For Soft tissue Sarcoma 
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Chapter 44 a 
LES 
Immunosuppressants 
Immunosuppressants 00:2117 
1 Steroids с m, 
2 Drugs Targeting the Calcineurin Pathway pid on 
1 
ria 
} 
Ө nag 
" 


© куй — mmu 


NFAT-Nuclear Factor Activated T 


a Cyclosporine & Tacrolimus a Cyclospori 


— Nephrotoxic Tacrolimus 
Hepatotoxic 
Neurotoxic b Daclizumab 
—› {ВР Basiliximab 
taugar C Sirolimus 
ге Everolimus 
t Lipids 
— Hirsutism — caused by cyclosporine 
b Sirolimus € Everolimus — cause BM Suppression 
3 Anti Metabolites 00:28:45 
Methotrexate 
Azathioprine 


Mycophenolate X Motetil 
Leflunomide 
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4 Monoclonal Antibodies 


00:30:23 
— Monoclonal Ab end with 'mab' 
—  --MAB 
t 
Source 


¬ Animal [high risk of allergy] 


— Mixture 
i. Chimeric — end with "XI mab’ 
ii. Humanized — end with ZU mab’ 

— Human — end with 'u mab' 

Infliximab 

Basiliximab | Chimeric [high risk of allergy] 

Trastuzumab — Humanized : 

Panitumumab — Нитап (Least risk of allergy] : 
> n- mab Cetuximab : 

1 Rituximab 
Target — TU  — Tumor . Trastuzumab 
Pertuzumab 
— سے‎ mab 
t 
Target 

TU— Tumor TA Trastuzumab — Breast cancer 

МІ — Virus و‎ Palivizumab — RSV 

Ci — Circulation — Abciximab | — Antiplatelet 

Drug 
= Bevacizumab — Inhibit 
angiogenesis 
BAC — Bacteria — Raxibacumab — Anthrax 
TOX  — Toxin Bezlotoxumab — Pseudomembranous colitis 
Obiltoxaximab — Anthrax 
OS— Bone — Denosumab  — Osteoporosis 


OC— Over cholesterol — Alirocumab— . Hypercholesterolemia 
— Evolocumab 


LI — Lower Immunity 


» Ааа! титар 
— Certolizumab 
= Etanercept 
= Infliximab 
ЕР Golimumab 
— Daclizumab — 
— Basiliximab — 
= Efalizumab | — 
— Natalizumab — 
— Eculizaumab | — 
= Omalizumab — 
5 TNF-a# 
6 IL-1 # -> Anakinra 
7 IL-6 # — Tocilizumab 
Sarilumab 


8 CO-Stimulation Inhibitors — 
9 Thalidomide — 


+ All are MAB against TNF п 
— All are used for RA, Crohn's 


e 


78 
А 


Disease апа Psoriasis 


MAb against IL-2 R (CD25) 
For transplantation 

Used for Psoriasis 

Used for multiple sclerosis 
Mab against C5 used for PNH 
Mab against IgE 

For Bronchial Asthma 


00:48:51 

00:49:36 
Used for RA 

00:50:25 
Abatacept — Used For RA 
Used For ENL 


се 


308 


Unit: 12 Autacoids 
Chapter45 
Histamine, PG & Migraine 


Autacoids 


— have autocrine effects [Local effects] 00:00:13 : 


— Based on chemical Structure 
a Peptide Autacoids . Angiotensin 


E Bradykinin 
b Amine Autacoids > Histamine 
Á 5-HT 
c Lipid Autacoids —. Prostaglandins 


— Leukotrienes 
— Thromboxane 


Histamine 00:03:33 | 


T bow" 


30: Allergy 
Inflammation 
2 Stimulates RAS 
Promote 
wakefulness 


‘Stomach _ |SecreteAcid | Acid 


T Pre Synaptic | BRAKE 


# or Inverse 
Agonist 
Tiprolisant 
[Pitolisant] 


Used ©ог 
Narcolepsy 


H, Blockers 


T 


| 1* Generation 


| Cross BBB, cause sedation 


00:07:58 


2” Generation 


| Do not cross BBB, no sedation 


| 
— + ert = - —— 


+ 


Ach # 
— Anticholinergic S/E occur 


8 


| No Ach # 


| 


| Useful For 
| Motion sickness 
Drugs induced Parkinsonism 
Muscular dystonias 
Allergy 
| Promethazine [max. Ach #action] 
Diphenhydramine 
| Dimenhydrinate 
Pheniramine 
| Chlorpheniramine 
| Cyclizine 
| Cinnarizine 


| Useful only for allergy 


Terfenadine — not used 
[TDP] 

Fexofenadine —. Terfenadine 
metabolite 

Astemizole — not used [TDP] 
Loratidine 

Des-Loratidine 

Cetirizine, Levocetirizine 
Azelastine, Olopatadine — 
Topical 


‘CAT drugs’ (cat is cute 'QT prolongation) 


Astemizole 
withdrawn because of QT prolongation. 


97 


- These drugs were metabolized by СҮР 3A4 


- Enzyme inhibitors 
o Ciprofloxacin 
o Ketoconazole 
o Erythromycin 


- |¢ any of these drugs are combined with (cisapride, astemizole, 


Terfenadine) result in QT prolongation 
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[Hex 


В ере 


а= НТ 


00:23:49 
Serotonin Receptors 

— 7 Receptors, 5-HT, - 5HT, 
— b-HT,,.,. Present in Brain 
| [Аан р | Uses S/e 
| Antag. 

E m = e T 1 

5HT, 


1 — = 


| Agonist | Buspirone | Anxiety 
VC Agonist | Sumatriptan| Acute severe 
Naratriptan | Migraine 
Eletriptan | [DOC] 
Rizatriptan 


IB/ID | BV of 


Blockers | Clozapine 


Olanzapine 


Lds 


Atypical 
Antipsychotics 


Cisapride 
Mosapride 


LDS — LIPOdystrophy syndrome 


Migraine: 00:32: 36 
—1t is unilateral and pulsatile headache and the maior reason ` 


of migraine is assumed to be inflammation and dilation оё 
blood vessels in the brain. 


—Latest theory states that migraine occurs due to release of. 


Calcitonin Gene Related Peptide (CGRP) and its тазог functions. 
are inflammation and vasodilation. 
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Treatment of acute attack: 
— Drug of choice - NSAIDs (Paracetamol, diclofenac) 
—Drug of choice for acute severe attack - Triptans 
(sumatriptan, naratriptan, rizatriptan, eletriptan, 
frovatriptan) 


Mechanism of action of drugs: 

_+Triptans act by stimulating SHT zn» receptor which 
e Acts on Blood vessels causing vasoconstriction 
e Inhibit CGR release that inhibits vasodilation and 

inflammation 

—Ergotamine also stimulates 5HT,,,, receptor and can also be 
used in acute severe attack of migraine but because of side 
effects (increased vomiting and gangrene); Triptans are 
preferred over ergotamine. 


— Both triptans апа ergotamine together- should never be given 
because they can cause vasoconstriction which causes 
coronary artery spasm and so they are also avoided in patients 


with coronary artery disease. 


Prophylaxis of migraine : 


C LAE e [ee 


Antidepressants .| Beta Methysergide 
Blockers • Ergot 
derivative 


e Risk of 


e Flunarizine 
СОЁР * 


e Imipramine 
Antiepileptics 


„ Valproate Propranolo| „ Erenumab 
e Topiramate | (DOC) Fremanezumab pany 
Botulinum |, fibrosis (so, 

i t 

Toxin Galcanezumab = 


preferred) 


New drugs for migraine: 
1 Lasmiditan 
— stimulates 5НТ,, receptor 
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Se 


decreases CCRP and prevents vasodilation and inflammation 


It is recently approved for Acute attacks of migraine. 


2 Monoclonal Antibodies Against CGRP 


— Approved For prophylaxis of migraine. 
a. Erenumab 


b. Framanezumab 


c. Galcanezumab 


3 CGRP Antagonist: 


—Olcegepant 
Lipid Autacoids 
Phospholipids 
1 PLP Aa 
Prochidonic Acid 
Prectaglandins Leunotrienes 
Pa Ga ha 1 
لس‎ DLP 
TH. Pala Pa o, IE, €. “^^ 
PiokeletS Endokdium Обу ue, {тс 
1 
vto. 
4 
LTE 4- 
LTB, masor Function — Chemotaxis 
OC, OUD NATS, — Bronchocontrictors 
Bronchial Asthma 
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EI ID 


с 
bk р 


00:00:15 : 


ина! 
Ш 


PrepLadder 


_, Subscript 2 (in PG) and 4 (in LT) represents number of 


double bonds | 
-, Arachidonic acid is a 20 Carbon Fatty acid with 4 double 


bonds. 
_, All 4 double bonds are intact in Leukotrienes as they are 


straight chain fatty acids 

— Cyclooxygenase enzyme converts the straight chain 
Fatty acid to cycle in which 2 double bonds break and 
form Prostaglandins with 2 double bonds. 

— Endogenous prostaglandins contain 2 double bonds. 

—› Exogenous Prostaglandins (that are synthesized in 
laboratory) like Misoprostol and alprostadil (PGE), have 
single bonds but are Functionally similar to PCE, 


Prostaglandins 00:0 4:11 


Effects 
1 Fever 
Pain 
Inflammation 


2 Platelets 
TXA, — Aggregation 
PGI, — Inhibition of aggregation 


3 Heart 00:12:00 


Ductus Arteriosus 

— connects pulmonary trunk to aorta 
— Present in Intrauterine life 

— |t is kept open by PCE, 

PDA [Patent ductus Arteriosus] 
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e 
Treatment 


Aspirin Gs) 
Indomethacin VEX» 
Ibuprofen 


Transposition of Creat Vessels 


(Alprostadil [PGE1 analogue] indicated to keep open the DA) 


4 Blood Vessels 


PGI, cause vasodilation 
—  Moprost(PCIl2] — Used ©ог pulmonary HTN 


5 Uterus 00:25:12. 
— PCE, } Contracts upper segment of uterus | 
РСЕ, а 


— PCE, — Relaxes Lower segment o? uterus 
— Misoprostol [PCE1 analogue] 
Uses 


= Abortion 


— Cervical ripening in induction of Labour 
— Carboprost used for PPH [Doc - Oxytocin] 


6 Stomach 
PGE2 
— Inhibit Proton pump 


00:32:15. 


— 1 mucous & bicarbonate Protects From PUD 

—. Vasodilation 

— Cox inhibitors [NSAIDS] cause PUD — NSAID Induced Peptic 
Ulcer most specific drug is Misoprostol [DOC — PPIs] 


7 Eye 
PCF2a — 1 Uveo scleral outflow 


— Latanoprost — DOC £or Primary open Angle 


Glaucoma 
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КІ 


-S/E 


P Pigmentation of Iris (Heterochromia iridis) P i 
G Growth of eyelashes [Hypertrichosis] X 
F24 Fluid in macula [macular edema] 
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Chapter 46 


NSAIDS, GOUT & 
Rheumatoid Arthritis 


00:38:20 
Phospholipids 
oS + P^ 


Prothidonic Add 
NSAL 


шс 
Prostaglandins Lemotrienes 
Pê 
gg 
TH. PG1 PeDE IF 
PlekeletS — &ndoWeium omer 

Cox 1 Cox-2 

Constitutive Enzyme Inducible enzyme 

Present normally at № Sites — Kidney 

most places Endothelium 

CNS 
NSAIDS 
Non Selective Cox Inhibitors Selective Cox-2 Inhibitors 
1 risk оё PUD less risk оё PUD 
Non Selective Cox Inhibitors 00:41:39. 

Drugs : 

Aspirin 

Paracetamol [Acetaminophen] 

Ibuprofen و‎ NSAID оё choice in children 

Diclofenac 

Indomethacin Е Sedative 

Mefenamic acid 

Piroxicam — Long acting 


Phenylbutazone 
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Uses 
Fever | Z4 
Pain n 
Inflammation 


S/E 
PUD 


Paracetamol/ Acetaminophen 

— Only NSAID with no anti-inflammatory activity 

—Less risk of PUD 

Peroxide Theory — PCM is inactive in presence of Н.О; 
COX 3 Inhibition Theory — PCM inhibits COX - 3 in CNS 
Analgesic action may be mediated by a metabolite which 


” 
> 
acts on vanilloid receptors (TRPV) 
— Approved in children for Fever & pain 
—›МАРО)! (N--Acetyl) Para – amino benzo quinone imine 
PCM 


99 % inactive 1% NAPGI 


—›МАРО! has high affinity For — SH group 
-, Glutathione produced by liver binds with NAPGI € neutralizes it 


PCM Toxicity 00:55:43 


—Occurs d/t 
1 Overdosage 
2 Liver disease 
3 Chronic Alcoholism 
_,Antidote — N-Acetyl Cysteine (DOC) 
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Aspirin 


— Only irreversible cox Inhibitor 
—Antiplatelet Drug 
—CI in child with viral infection [Risk of Reye's syndrome] 


—can cause Hyperuricemia at therapeutic doses — avoid in gout 


SALICYLISM 


Respiratory centre ® 
| 
Hyperventilation 


" 
| Co; 


| 


Respiratory Alkalosis — Reversible 
| HCO3 

1 Lactic acid 

Aspirin 


Metabolic Acidosis 9 Irreversible 


— Treatment 
NaHCo, 
— reverses metabolic acidosis 
— helps in aspirin Excretion 


Selective Cox 2 Inhibitors 


Drugs 
Celecoxib | Cl Toxicity 
Rofecoxib 1 MI not 1* line drugs 
Valdecoxib 1 Stroke } 
Parecoxib 


Lumiracoxib 


o 


و 


Etoricoxib EE Longest acting 
Rofecoxib & valdecoxib — Withdrawn because of MI and 3 
stroke 


Parecoxib is given by — 
Lumiracoxib is withdrawn 


Parenteral route 
و‎ 


Due to Liver toxicity 
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01:03:08 : 


e 


as 
A» 


Preferential Selective C^: 2 Inhibitors 01:01:48 ye 


Inhibit COX2» COX 1 | t 
Intermediate between non-selective and selective cox-2 ИКА 


inhibitors 
—D-Diclofenac 
— M-Meloxicam 
— E-Etodolac 
—N-Nabumetone 


Gout 00:0:23 
Acute Gout 
1 NSAIDS [DOC] 
2 Steroids 
3 Colchicine 
Mechanism of Colchicine 00:03:23 
Inhibit granulocyte migration 
inhibit the release of glycoprotein from neutrophils 
Inhibit mitotic spindle in neutrophils 
1 
Granulocyte oe 35-987 
migrant emymes 
Uric Acid 
is 99 Synovial Сей 
Neutrophils 
Chronic Gout 00:06:40 
Uric Acid Production 
Proteins | Purines 
4 
xon mine 
eo 1 xanthine caidose 
uric Acid —* GAcretion © o 
M birds J vuricase @ 


ALLANTOIN 


00:11:57 — 0041507 we 
| Formation of uric Acid | 1 Excretion of Uric Acid lA 
| | 8 | [Uricosuric Drugs] i 
Allopurinol | Probenecid 
— Inhibit xanthine oxidase Sulfinpyrazone | 
— DOC For chronic gout | Benzbromarone 
Febuxostat | Lesinurad 
— Inhibit xanthine oxidase — Plenty of fluids should be 
| taken | 
1 Uric Acid Metabolism | : 
Rasburicase — Recombinant. | 
uricase 
PECLOTICASE — Long acting 


Rheumatoid Arthritis 00:17:05 | 


NSAIDs DMARDs or 
Steroids SAARDs 


| Pain & Inflammation 

No effect on disease Progression | Slows down the disease 
progression 

Fast acting Slow acting 


DMARD: — Disease Modifying Anti Rheumatoid Drugs 
SAARD: — Slow Acting Anti Rheumatiod Drugs 


DMARDs classification 
Conventional DMARD Biological DMARD 


— Available since long time | — Formed by Biological methods 
like recombinant 


DNA technology against some 
particular target 


Conventional DMARD: 00:20:06 


DMARD o£ choice in | 


| Cute 4 | » ( кїогоашпе 
| | pregnancy 
P | — | Penicillamine | — Chelating agent 
| — Used ©ог Cu 
| poisoning/Wilson' s disease 
ا 2ے ت | — — 4 —1— ا‎ 
A | — | Azathioprine 
L = -$ 4. - +4 " 
G — | Gold salts 
} — 4 = e - — + 
IL — |Leflunomide Inhibit formation of 
pyrimidines by = 
Dihydroorotate 
| ‘dehydrogenase 
ا ا‎ =P ч 
Inhibitors of ЗАК | lofacitinib 
Baricitinib 


Malika 


— | Sulfasalazine | Used in R.A. €U.C 

| —»Only DMARD used as 
disease modifying agent in 
ankylosing spondylitis 


| Sherawat 
| 


Methotrexate: E 


00:14:06 = 
© es 
Used for e. 2 
Cancer | | РА mE mE | 
- High dose - Low dose — 7.5 mg weekly | 
- ODHFRase (| folic acid) - 1 Extracellular adenosine | 
- Cause megaloblastic anemia | 
Anti – Inflammatory 
Property ۈھ‎ 


— Can cause Hepatotoxicity (LF.T monitoring is recommended) 
1 SAK Inhibitors: 


00:16:37 ` 
— Given orally for R.A : 
— 7 risk of Infections 
*  Tofacitinib 
ж  Baricitinib 
2 Biological DMARD: 00:17:48. 
i) By O TNF-a 3 
i) ByOlL-1 
ii) By OlL-6 
iv) Co stimulation inhibitors 
i. Drugs © TNF-ALPHA: 
- All are insectable 
A E Adalimumab -Subcutaneous route [S.C] 
С а Certolizumab S.C 
E - Etanercept S.C 
Inhibitor  - Infliximab — IV 
Goll - Golimumab - S.C 


¬1 risk of infections like T.B. # Hep-B (So С/ in these pts; even ie 
subclinical infection is present) 


— Apart from R.A., these drugs can be used for Crohn's disease as 
well as psoriasis 


323 P 


00:20:00 


ii lL - | Receptor Antagonists: 
- Anakinra 
A - 1st letter 
KIN - Interleukin 
R - Receptor 
A - Antagonist 


ILL- 6 Antagonists: 00:22:00 
Tocilizumab — 1° I.L - 6 targeted monoclonal Antibody. 


— Approved for treatment of cytokine release syndrome 


also 
Sarilumab — Used for rheumatoid arthritis 


S - Six 
AR  - R.A. 
MAB - Monoclonal antibody 


iv.Costimulation Inhibitors 
—  Abatacept 


324 


Unit: 13 ANAESTHESIA 


00:02:30 4 


Chapter 47 
GENERAL ANAESTHETICS 
GENERAL ANAESTHETICS 
PS 
(CO N 
INDUCING AGENTS (IV) MAINTAINANCE AGENTS (INHALATIONAL) 
INDUCING AGENTS 
Thiopentone 
Ketamine 
Propofol 
Etomidate 
THIOPENTONE: 


Highly lipid soluble 
Very short acting d/t Redistribution 


PROPOFOL — painful 
MCused in day care Sx 
Drug used in Day care SX 


Dr - Desflurane 
Manmohan - Midazolam 
Singh - „Sevoflurane 
Is - Isoflurane 
A - Al€entanil 
Prime > Propofol 
Minister - Mivacurium 
ETOMIDATE: 


Agent of choice for CVS surgery 
Causes Adrenal Suppression 
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00:02:54 : 


00:07:00 : 


00:08:10 - 


iLL 
"т 


$9659 9» — — 


KETAMINE 00:09:56 
K — agent of choice in kids 


E _. Emergence Rxn 
T — Thalamo- Cortical junction (site of action) 


Dissociative Anaesthesia 
— Analgesic 


A 
M e Meals (full stomach) 
| — tBP/IOP/ICP (agent of choice in SHOCK) 


N — NMDA (Avoided in GLAUCOMA) 
E Excellent bronchodilator 
INHALATIONAL AGENTS 
Ether | 
Chloroform | 
Cyclopropane |. 
Trilene 
NO х 
Halothane 
Enflurane 
Isoflurane 
Sevoflurane > Non - inflammable 
Desflurane 
Methoxyflurane 
Xenon 


001410 
(cautry С/ with these drugs) 


Inflammable 


| 


MAC (Minimum Alveolar concentration) 00:21:30 
Min. Conc. requiredin Alveoli to produce Anaesthesia 
MAC Max — Least potent — N,0 > xenon 


MAC Mini — Most potent — Methoxyfiurane 


Blood Solubility 00:24:48 


1 
a ————————— 
speed of action 


Measured by : Blood gas partition coefficient 
BGPC 
Highest Lowest 
{ l 
Methoxyflurane Xenon »Desflurane 
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General Properties of Anaesthetics 

N.O —MAC:104% 

Halothane — Risk of hepatitis 
Sensitizes heart to Adrenaline 
C/lin Pheochromocytoma Sx 
Tocolytic effect 

Entlurane — Max seizures — C/lin epilepsy 

Isoflurane 


Used in CVS/CNS 
Sevoflurane 


Methoxytlurane — Nephrotoxic 


00:28:18 


Destlurane — Max irritant to respiratory pathway 


XENON 
ideal Anaesthetic agent 
1. Anaesthesia 
2. Analgesic 
3. Muscle Relaxant 
4. Fastest induction and recovery 
5. Smooth induction 
6. Safe 
7. Costly 


BOYLES MACHINE 


00:31:57 - 


00:36:33 : 


Respi. Pathway 


327 


- |Pressure of anaesthesia agents 

- safety measures @ 
Ke 

Color Coding 00:38:37 


N.O—Blue (NEELA) 

Cyclo propane — Orange (SANTRI) 
O. — Black and white 

Entonox — Blue and White 


(N,O + O) 
50% 507 
Pin index system 00:42:09 
hr —1,5 CO,» 7.57 —1,6 
D —2,5 CO 7.57% +26 
N.O 3, 5 Cyclopropane 3,6 


Entonox — 
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Chapter 48 s 


> os 
Local Anesthetic 8 Skeletal Muscle Relaxants 4 Y A 
Local Anaesthetic Agents 00:03:30 
Ester Amide 
Cocaine Lignocaine 
Procaine Bupivacaine T “ae 
Chlorprocaine Prilocaine Naca, + бон nom 
Tetra CAINE Etidocaine 
Benzocaine Ropivacaine 
Dibucaine 
— Only LA causing vasoconstriction — Cocaine 
Mc used LA — Lignocaine 
Shortest acting LA — Chloroprocaine 
LA causing methaemoglobinemia — Prilocaine 
Max. Cardiotoxic —i Bupivacaine | 
Infiltration Anesthesia 00:08:28 : 
—Short acting d/t entry into blood 
—Systemic adverse effect } 


—Adrenaline / Epinephrine added for long action 
—Adr in conc. 1:100000-1:200000 


—Adrenaline should not be added to local anesthetic in those 
area where end arteries are present. : 

Епа artery are present in: 1.4 

a Pinna 

b Tip of nose 

c Tip of finger 

d Penis 


Vasoconstriction at end arteries will cause ischemia of distal 
portion of constricted part. : 


Skeletal Muscle Relaxants 
Central 
—DEPRESS CNS 


00:00:18. 
00:03:52 
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^^ 
GABAa (*) Diazepam e, 
GABAb (+) Baclofen _ Vi 
a, (+) Tizanidine 
inhibit polysynaptic reflexes Mephenesin 
Chlorzoxazone 
Thiocholchicoside 
Peripheral 00:04:26 
Direct Acting 
Dantrolene 
Used For malignant hyperthermia & 
Neuroleptic malignant syndrome 
Hepatotoxic 
Neuro Muscular Blocker [Nm #] / Indirectly Acting 9010:30 
Depolarizing [MR] / Non- competitive 
Sch 


—Shortest acting MR L«5min] 

 .C/in nerve 8 muscle inauries [can cag$e Severe hyperkalemia] 

—Hyperthermia [precipitate malignant hyperthermia] 

—Fasciculations 

—Responsible for post operative muscle pain [Post operative 

muscle rigidity caused by FENTANYL] 

Non Depolarizing / Competitive 

D-Tubocurarine ( Curare) 

—do not cause post op, muscle pain 

— Release Histamine 

— Cause bronchoconstriction 


00:18:19 


| BP 
| Curium (release less ` | Curonium (по histamine | 
| histamine) released) 
| Atracurium үнер ] 
| CIS-Atra CURIUM Pipecuronium 
Mivacurium (Shortest acting] | Vecuronium 
Rocuronium 
Rapacuronium 
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Hoffman's Elimination 00:22:39 
¬ Shown by Atracurium 8 Cisatracurium 
¬ MR oF choice in liver 8 Renal disease 


Atracurium Cis - Atracurium 


Release Histamine Negligible release of 
Metabolism of Histamine 
atracurium by liver 100% Hofmann elimination 


Can generate - | 
Laudanosine 


No risk of seizures 


Cause seizures 


Gantacurium 00:25:30 : 
- Shortest and fastest acting (10 mins) non depolarising muscle ` 
relaxant | 
Reversal Agents 00:26:40 · 


Used to reverse action of NDMRafter surgery 
—Neostigmine 


+» Suggamadex 
Reversal Agents 
Neostigmine Suggamadex 
l i 
| stimula Directly binds to muscle 


Nm Receptors: Reverse relaxant and remove them 
action of NDMR from Nm receptor. 
| Mi, M2, МЗ Receptors: — Also called Selective 
| = Produce cholinergic Relaxant Binding 
` adverse effects Agent [SRBA) 
| - Atropine stops these s/e! | Faster acting than 
| neostigmine 


— Higher risk of allergy 
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Unit: 14 Miscellaneous Topics 
Chapter 49 


Chelating Agents & Hyperkalemia 


Miscellaneous 


Chelating agents — used for heavy metal poisoning 


BAL (British Anti Lewisite)/ Dimercaprol 00:00:34 
Uses 

B , Bismuth poisoning 

A - Arsenic poisoning 

L » Lead poisoning 
C/i 


Cadmium poisoning 
Fe poisoning 


Ca Na, EDTA 
Uses 
M — Manganese poisoning 
| — Iron poisoning 
L — Lead poisoning 
K — Cadmium poisoning 


d- Penicillamine 
Uses — Cu poisoning (Wilson disease) 


Fe chelating agents 


Desferioxamine — indectable, used for acute Iron poisoning 


Deferipirone = Oral, used for chronic Iron overload 
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Hyperkalemia " 
ур i ga 
| | c. 
Acute Chronic f i 
i i К A 
1. Salbutamol Resins 


Glucose insulin (DOC) 
2. Calcium gluconate 


K' Binder Resins 
Patiromer 
Na’ 
-Polystyrene sulfonate 
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OWN YOUR DREAM 


| am Dr. Nihal Singh. | did my MBBS from IGIMS, Patna, Bihar. | joined 
MBBS in 2013; and throughout my graduate years, | was an average 
student, not much into studies. During internship in 2018, | did nothing 
but party and enjoy my last year of college. No surprises, | didn't qualify for 
2019 NEET. My rank was somewhere around 80k. 


That day | realized that the competition is tough and | need to get serious, 
if | want to achieve my dream and become an Orthopedic Surgeon. So, | 
subscribed to PrepLadder and started studying by watching videos, 
reading notes and solving Qbank after every topic. 


The most important lesson, that helped me find my way and my 
motivation, was taught by the Dream Team faculty, Dr. Apurv Mehra in 
one of his videos. He advised us to talk to our parents on a daily basis or 
atleast once every two days, even if we stay away from’ home. He 
explained that we can cheat ourselves everyday, but not our parents. He 
said, "You can't lie to your parents over and over, when they ask how your 
preparation is going. Eventually, you'll start studying and focusing on your 
goal." | followed his advise and realized that it helped me a lot. It made me 
more accountable and determined. 


| started my first reading in March and completed all the 19 subjects by 
September. After that | focused on  AIIMS November 2019, where | was 
rank 7000. It wasn't a great rank, but | was satisfied that my preparation 
was on the right track. | completed my first revision for January exams in 
November itself and. completed two more revisions before 27^ December. 
Finally, the exam day was here, 5^ January 2020. | was nervous like 
everyone else, but went ahead and gave it my best shot. 


On 30" January, the result was announced; | was rank 4563 and got a seat 
in MS Orthopedics at NMCH, Patna through all India quota. It was a dream 
come true for an average student like me. This was my reward. 


If | can achieve it, you can too. Just have faith and work hard. 


Dr. Nihal Singh 
NMCH, Patna 


